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Technical Association Meets at Syracuse 


Fall Convention Is Well Attended and Is A Big Success In Every Way— 
An Unusually Large Number of Papers Is Presented On Technical Sub- 
jects of Timely Interest—Splendid Entertainment Provided by Committee. 


For the first time the Technical Association of the 
Pulp and Paper Industry was the guest of the Em- 
pire State Section at Syracuse, N. Y. About 900 
members of TAPPI and guests attended the three day 
meeting of September 12, 13 and 14, 1939. Conven- 
tion headquarters were at the Hotel Syracuse which 
ably took care of the large group with their exhibit 
space, banquet rooms and ample meeting rooms. 


Committees Work Efficiently 


This convention was looked forward to with a 
great deal of interest as the Empire State Section is 
the youngest section of the association and this was 
their first chance to be host to the national group. 
The various committees handled everything with the 
efficiency of old hands. The section was indeed lucky 
to have the services of the members of following 
committees. 


Carl B. Martin, General Chairman; Carl F. 
Richter, Asst. General Chairman; Howard F. Far- 
rington, Treasurer. 

Registrations—Homer M. Rice, Chairman; Ken- 
neth D. Gallinger, Dexter B. Williams. 

Advertising and Exhibits—David C. Knowlton, 
Chairman. 

Publicity and Printing—W. J. O’Brien, Chairman ; 
F. B. Tompkins and Associates. 

Arrangements—M. W. Phelps, Chairman; Frank 
Calkin, John Schuber, Frank Hoar. 

Transportation—John H. Rich, Chairman. 

Mill Visits—Lyman A. Beeman, Chairman; F. C. 
Goodwill, W. O. Hisey. 

Technical Program—C. E. Libby, Chairman; 
Everett G. Ham, Ronald W. Benson, Edwin C. Jahn. 

Social and Entertainment Program—R. F. Hunt- 
ley, Chairman; Francis D. Bowman, G. Earl Oster- 
heldt, K. E. Youngchild, Frank Calkin. 

Ladies’ Program—Mrs. H. M. Day, Chairman, 
Syracuse ; Mrs, Lyman Beeman, Deferiet ; Mrs. Fred 
Goodwill, Deferiet ; Mrs. John Hascall, Fulton; Mrs. 
R. W. Hynes, Newton Fall; Mrs. Robert Huntley, 
Fulton; Mrs. J. M. Kelly, Fulton; Mrs. F. G. Calkin, 
Geddes ; Mrs. W. O. Hisey, Fayetteville; Mrs. H. A. 


Horstmann, Syracuse; Mrs. C. E. Libby, Syracuse ; 
Mrs. M. W. Phelps, Syracuse. 


Ladies’ Committee 


Prizes—Mrs. John Hascall, Mrs. Robert Huntley, 
Mrs. J. M. Kelly. 

Bridge—Mrs. F. G. Calkin. 

Golf—Mrs. M. W. Phelps. 

Flowers—Mrs. C. E. Libby, Mrs. W. O. Hisey. 

Hospitality—Mrs. Lyman Beeman, Mrs. Fred 
Goodwill, Mrs. R. W. Hynes, Mrs. H. A. Horst- 
mann. 

Syracuse being the site. of the New York State 
College of Forestry, it was a most logical place to 
hold the meeting as everyone was intensely interested 
in the work being done at the college. 

The afternoon and evening of September 11 was 
devoted to registration and informal get-togethers. 


This activity was handled by Homer M. Rice of 
Watertown. 


F. C. Clark Presides 


The meeting actually got under way Tuesday 
morning with the first business session, a Fiber Sym- 
posium with F. C. Clark as chairman. The following 
papers were presented :— 

“Stains for Determining the Degree of Cooking, 
the Degree of Bleaching, and the Purity of Pulp.” 
By John H. Graff, Institute of Paper Chemistry. 

The Bright stain is suitable as a method of deter- 
mining the uniformity and total amount of cook of 
an unbleached pulp. The cooking or bleachability 
stain, using Malachite Green and Congo Red (first 
used by Seibert and Minor), is an accurate method 
for determining the degree of cook of a pulp, regard- 
less of the pulping method or raw material used. 
Gentian Violet is used to obtain a direct colorimetric 
evaluation of the degree to which a pulp has been 
bleached. The Lofton and Merritt stain, consisting 
of Fuchsin and Malachite Green, cannot be used to 
determine the relative amounts of unbleached and 
bleached fibers in a furnish, but it is an excellent 
microscopic stain for the determination of the uni- 
formity of purity, both of unbleached and bleached 
pulps. 

“A Study of the Drainage Characteristics of Paper- 
Making Fibers.” By C. H. Heigl and W. O. Hisey, 
New York State College of Forestry. 
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This research constitutes an approach to the prob- 
lem of drainage of water from suspensions of paper- 
making fibers from the standpoint of the laws of fluid 
flow. A simple derivation from Poiseuille’s Law 
leads to the following formula for the case in which 
a constant rate of flow is being maintained through 
a sheet which is being formed from a uniform sus- 
pension of fibers: 

P= KVW? m Rs 
in which P = pressure drop across the forming sheet 
K = a constant 
V = rate of flow per unit of forming area 
W = weight of fiber deposited per unit of 
forming area 
m = viscosity of the suspending liquid 
R = specific resistance of the fiber 
s mass to passage of the suspending 
liquid 

The change in specific resistance of a fiber mass 
with beating is very large. Solka No. 1 Soft Alpha 
pulp, beaten from an original freeness (Canadian 
Standard) of 790 cc to a final freeness of 180 cc, 
gave a specific resistance in the beaten pulp. It there- 
fore appears that the freeness test is not a true indi- 
cation of the drainage characteristics of pulps. 

“Relation Between Delignification and Strength 
Characteristics of very Raw Pulps.” By Harry F. 
Lewis and Charles A. Richardson, Institute of Paper 
Chemistry. 

A very raw spruce pulp containing 22.2 per cent 
of lignin made by the neutral sulphite process has 
been delignified by the kraft process to yield four 
pulps having 17.7, 15.9, 12.7 and 8.6 per cent of lig- 
nin, respectively. Physical tests on these pulps showed 
that, as the lignin content decreased, the strengths 
of the beaten pulps increased to give a maximum at 
the low lignin values. Shrinkage, apparent density, 
and porosity of handsheets made at a freeness of 250 
cc. also increased, but stiffness decreased with de- 
crease in lignin content. Swelling pictures showed 
rather characteristic structural differences between 
the pulps. 

“The Viscosity of Holocellulose and other Cellu- 
lose Fractions.” By Wm. G. VanBeckum and G. J. 
Ritter, U. S. Forest Products Laboratory. 

“The Location of Potential Reducing Substances in 
Woody Tissues.” By S. Coppick and W. Frank 
Fowler, Jr., New York State College of Forestry. 

A method is described for staining woody tissue, 
which clearly differentiates between the more lig- 
nified and lesser or unlignified portions of the cell 
walls. The reaction involved is a modification of the 
well-known Tollens or silver nitrate oxidation of re- 
ducing substances, wherein the ammonia is replaced 
by a 3 per cent solution of ethanolamine in 95 per cent 
ethyl alcohol, which facilitates reaction at room tem- 
perature. Treatment.of wood with chlorine water 
liberates or generates reducing substances which pre- 
cipitate silver from the reagent in the cell wall. The 
location of the precipitated silver in the cell wall, 
when compared with studies on the action of various 
lignin and cellulose indicators and solvents and with 
polarized light studies, indicates that the reactant is 
associated with or is a part of the lignin complex, 
quite likely the lignin-hemicellulose complex. 

A hypothetical mechanism for the reaction is pro- 
posed which involves hydrolysis of the lignin com- 
plex to aldehydic and polyhydroxy phenolic com- 
pounds which reduce the silver nitrate and precipitate 
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free silver in the region of the lignin complex in the 
cell wall. 

“Relation of Lignin Content to the Strength of 
Paper and Boards, I. Literature Survey and Progress 
Report.” By E. C. Jahn and C. V. Holmberg, New 
York State College of Forestry. 

This paper is a review of the literature on the rela- 
tion of the chemical composition of pulp to its paper- 
making qualities and a report of experimental work 
in progress on the relation of the lignin content of 
pulp to the strength of paper. The subject is intro- 
duced with a broad discussion of the recent literature 
of the chemistry of the wood cell wall and its relation 
to papermaking, including (a) the composition of the 
cell wall in relation to its structure, (b) the effect 
of pulping on structure and chemical composition, 
and (c) the relation of chemical composition (con- 
stituents other than lignin and lignin) to papermaking 
qualities. 

The exact effect of the individual chemical com- 
ponents of the fiber on its properties is still largely 
a matter of opinion, because it is very difficult to 
attribute observed property changes to any one chemi- 
cal constituent, since in most instances other com- 
ponents as well as physical variables are also in- 
volved. In general, increased delignification results 
in pulps with less freeness and stiffness and greater 
strength. The effect of lignin on the adhesion of 
fibers in boards and. paper is a moot question, how- 
ever. 

(By Title.) “A Method for the Measurement of 
the Angle of Contact formed between a Liquid Sur- 
face and a Fiber, and the Application of this and 
Swelling Data to Pore Diameter Measurements.” By 
James E. Foote, Institute of Paper Chemistry. 

The effective pore diameter of the capillary system 
contained in a sheet of paper is important in studying 
the penetration of liquids into a sheet; this diameter 
may be determined by application of the Lucas equa- 
tion, D—4nk/w. More accurate results may be ob- 
tained by considering the swelling action of the liquid 
and the angle of contact formed between the liquid 
and the fiber. Water, alcohol, benzine, and formamide 
were studied. The angle of contact was measured by 
a microprojection method in which individual fibers 
were dipped into a liquid surface. Water gives values 
greater than zero for the angle of contact; this is 
increased by impurities in the stock, rosin sizing, and 
certain surface sizing materials. An increase in the 
TAPPI size test is concomitant with an increase in 
the angles of contact. Alcohol appears to give the 
most correct value for pore diameters; the angle of 
contact is zero and the short time required to com- 
plete a determination reduces the swelling to a 
minimum. 


“Cross-Sectional Dimensions of Fibers in Relation 
to Paper-Making Properties of Loblolly Pine.” By 
J. C. Pew, Associate Engineer, R. G. Knechtges, For- 
merly Assistant Scientific Aid, Forest Products Labo- 
ratory, Forest Service, U. S. Department of Agri- 
culture. 

Fiber measurements in transverse section of second- 
growth loblolly pine were made from wood of both 
rapid and relatively slow-growth rates and containing 
high, medium, and low volumes of springwood. This 
information, together with springwood-density rela- 
tionships of entire discs, indicates that in the material 
studied—(1) Wood of slow-growth rate, on the aver- 
age, has thicker-walled summerwood cells than that 
of fast growth, but the springwood cells average about 
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the same wall thickness for both types of wood; (2) 
neither the springwood nor the summerwood fibers 
vary widely in cross-sectional dimensions with height 
in the same tree, or, in other words, with the vari- 
ations in the quantities of springwood or rate of 
growth that may occur in a given tree, but (3) both 
the springwood and the summerwood fibers in differ- 
ent trees of the same growth rate class may vary con- 
siderably from tree to tree in the average cross-sec- 
tional dimensions at points of equivalent springwood 
content. These fiber characteristics, undoubtedly, in- 
fluence pulp properties. 

(By Title.) “Effect of Mechanical Gelatinization 
on the Solubility of Wood in Cuprammonium Solu- 
tion.” By John Levy and Edwin C. Jahn, New York 
State College of Forestry. 

The solubility of eastern white pine mechanical 
pulp in cuprammonium solution (of standard strength 
for TAPPI viscosity measurements) was determined 
after each of the following treatments: (a) no treat- 
ment, (b) treated with hot 4 per cent NaOH solution, 
(c) treated with hot 4 per cent NaOH solution and 
then beaten in a rod mill in 2 per cent NaOH solution 
for 40 hours, (d) beaten in a rod mill in water for 
40 hours. The per cent solubility in each case is (a) 
15.8, (b) 21.8, (c) 32.2, (d) 27.15. The great in- 
crease in solubility caused by mechanical gelatiniza- 
tion is apparently due to increasing the surface of 
cellulose exposed by greatly increasing the total par- 
ticle surface. Alkaline treatment increases solubility 
presumably due to (very small) removal of lignin 
and hemicelluloses and to the softening and swelling 
of the wood particles. 

Cuprammonium solution exerts a selective solvent 
action on the constituents of both gelatinized and un- 
gelatinized wood. The soluble fractions are over 90 
per cent cellulose. About 50 per cent of the original 
cellulose, 5.5 per cent of the original lignin, and 13 
per cent of the original pentosans are dissolved from 
eastern white pine groundwood pulp mechanically 
gelatinized in dilute alkali. 


Stag Luncheon 
Following the first business session the members 
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met at a Stag Luncheon. Mayor Rolland B. Marvin 
of Syracuse welcomed TAPPI to Syracuse and 
stressed the fact that meetings of this type were 
more than instrumental in furthering the interests 
of any industry. An address welcoming the national 
association to the Empire State Section was made by 
R. F. Huntley, chairman of the Section. President 
F. C. Clark responded for the national association 
and then introduced Dean Samuel N. Spring of the 
New York State College of Forestry. 

In a brief address that reflected Dean Spring’s 
keen insight and comprehension of the entire field, 
the speaker told of the development of the New York 
State College of Forestry from its inception in 1910 
to its present fine standing today. 

He outlined the various divisions of study at the 
college, pointing out that student activity today 
reaches far beyond the boundaries of the campus 
itself. 

He told of one of the current problems of the 
administration; that of fitting the right graduate 
to the right job. 

“This is working out rather well in current adapta- 
bility tests,’ he said, “but to assure a complete 
follow-through, we’re asking the aid of all you dele- 
gates to tell us just what kind of new men you need 
in your own plants and laboratories. You wi!l be 
getting letters from us, about this plan, very soon. 
In helping us, in this venture, you will certainly be 
helping yourselves.” 

Dean Spring’s dry humor and witty observations 
held the interest of his listeners to marked degree. 


George W. Sisson Jr. Speaks 


George W. Sisson Jr., president of the Racquette 
River Paper Company at Potsdam, N. Y. and dean 
of New York State paper-makers, spoke briefly. He 
added his own word of welcome in behalf of the 
Empire State Section, compared paper-making today 
as against the time when he first started in business. 

He made the point that only yesterday, paper- 
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making was almost a black art. Today, he said, paper- 
making is a real science. He laid that progress to 
research and its application. 

He added, however, that this is no time for research 
to consider its job well-done, for, he said, there are 
many major problems still to be licked. 

In humor and graciousness, Mr. Sisson’s address 
was one of the high-spots of the entire convention. 


Second Business Session 


Following the luncheon the members had their 
second business session, a Pulping Symposium with 
Lyman Beeman as chairman. The following papers 
were presented : 

“Planted Red Pine (Pinus Resinosa Ait.) as re- 
lated to Pulpwood Yields North and South.” By E. F. 
McCarthy, New York State College of Forestry. 

An average growth of 100 cubic feet of wood per 
acre per year has been obtained in red pine planta- 
tions during the first 25 years, and with attention to 
thinning to maintain maximum growth this rate can 
be doubled. Studies of plantations show severe re- 
duction in growth of 6’ x 6’ plantations both in 
height and diameter, beginning at 17 years after 
planting. Even dominant trees decreased from .45 of 
a cubic foot of growth per tree to .34 of a cubic foot. 
Early thinnings to the extent of five cords per acre 
can be removed without expectation of profit, solely 
for benefit of the remaining stand. The larger trees 
at 25 years of age will be 10 inches in diameter and 
40 feet or more in height. 

Yields per acre will compare favorably with those 
of southern pine, due to the greater density of stand. 
Even with equal amounts of precipitation the north- 
ern site benefits through snow cover and a shorter 
season of high temperatures and consequent drying 
of soil. 

Good coordination of effort will permit cheap pro- 
duction of pulpwood while profit is accrued on the 
hand-pruned trees retained for saw lumber. 

“The Suitability of Red Pine (Pinus Resinosa Ait.) 
for Sulphite Pulp Manufacture.” By John Studeny 
and C. E. Libby, New York State College of For- 
estry. 

The physical and chemical properties of young red 
pine wood make it suitable for the manufacture of 
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sulphite pulp. The young wood does not contain too 
much pitch (as does the older wood) to prohibit its 
use for pulp. Temperatures of 135°-140° C. are 
sufficiently high to delignify the wood in 8-10 hours, 
and produce a pulp of iilens strength and chemi- 
cal purity to warrant its use in many types of paper. 
A two-hour penetration period is sufficient when a 
“high free” liquor is used. Yields of 45% are ob- 
tainable with 10-hour cooks, while 8-hour cooks give 
up to 50% yields of pulp. Calcium-base cooks vive 
the strongest pulps, containing 80%-85% alpha-cellu- 
lose, and very little lignin. Dolomitic liquors give 
“soft” pulps, and soda-base liquors give unsatisiac- 
tory results. Pulps from young red pine compare 
favorably with commercial sulphites. Old red pine 
wood cannot be pulped satisfactorily by using the 
same conditions as are used with the younger wood. 

“The Absorption of Sulphur Dioxide in Water.” 
By L. C. Jenness and J. G. L. Caulfield, University 
of Maine. 

Coefficients of absorption of sulphur dioxide in 
water have been determined in a tower packed with 
one inch Raschig rings covering an approximate 
range of liquor velocity from .37 ft. per min. to .64 ft. 
per min. with gas velocities from 0.037 ft. per sec. to 
0.2 ft. per sec. The coefficient was found to vary at 
fixed liquor velocities as a power function of the gas 
velocity, the exponent of the gas velocity increasing 
with increased liquor velocity. The coefficient was 
also found to vary as a power function of the liquor 
velocity at fixed gas velocities. These results are 
compared to the data of Reiley, PAPER TRADE JouR- 
NAL, Sept. 15, 1938, pages 93-98. A method of de- 
termining gas composition is described. 

“Effect of the Wood-Stone Contact Area in the 
Groundwood Process.” By E. R. Shafer, Engineer, 
and J. C. Pew, Associate Engineer. 

The effects of changing the area of the wood-stone 
contact have been studied in the Forest Products Lab- 
oratory experimental grinder. Both the width of the 
wood in the pockets and the number of pockets in op- 
eration were varied. Increasing the zone length 
(around the periphery of the stone) up to a certain 
extent gave improved results but too large a zone 
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WHY 3 oF ALL THE PAPER 
MADE IN NORTH AMERICA PASSES 


THROUGH BIRD SCREENS 


BIRD SCREENS provide the one best combination of capacity, 
fine slot width and efficient screening action. 


BIRD SCREENS individualize the paper fibres and deliver to the 
paper machine a homogeneous mixture of stock 
and water, free from lumps, strings and slime. 


BIRD SCREENS are now accepted as essential for the production 
of clean, well formed paper at high speeds. 


BIRD MACHINE COMPANY, SOUTH WALPOLE, MASS. 
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proved a detriment. Exact formulation of the rela- 
tionships is difficult on account of the numerous fac- 
tors involved. The increase in consistency and tem- 
perature along the contact zone appears to be of im- 
portance. These factors in turn depend upon many 
of the fixed conditions of the experiment, such as 


stone surface, consistency, and grinding rate. Aside ° 


from these factors the results suggest that the inti- 
macy of contact between the wood and the stone is 
affected by the magnitude of the contact area even 
when the unit pressure remains the same. 

“Effect of Rate of Feed of Wood to Stone at Vari- 
ous Stone Surface Speeds in the Groundwood Pro- 
cess.” E. R. Schafer, Engineer, J. C. Pew, Associate 
Engineer. 

Spruce wood was ground at several speeds of stone 
surface and with several rates of advance of wood at 
each of these speeds. With a fixed ratio of surface 
speed to wood advance, an increase in speed resulted 
in the production of pulps of lower strength without 
much change in unit energy consumption. This ef- 
fect was more pronounced at high ratios of surface 
speed to wood advance at low. 

Increasing the length of stone surface passing the 
wood per unit of wood advance, at a constant stone 
speed (that is, decreasing the wood advance rate) re- 
sulted in pulps of increasing bursting strength, and 
solid fraction, and of decreasing freeness but at the 
expense of unit energy consumption and production 
rate. The average fiber length was only slightly af- 
fected. The greater lengths of stone surface passing 
the wood apparently permit a procesing of fiber to 
occur before detachment from the wood. 

“Growth ‘Factors Influencing the Value of Jack 
Pine for Kraft and Sulphite Pulps.” By G. H. Chid- 
ester, Senior Engineer, M. W. Bray, Senior Chemist, 
and C. E. Curran, Principal Chemistry, U. S. Forest 
Products Laboratory. 

Selective cutting experiments of jack pine were 
supplemented by sulphate and sulphite pulping tests 
on samples selected as typical of the variations in 
growth and consequent variations in wood properties. 
The experiments indicate winder utilization possibili- 
ties for jack pine than have heretofore been realized, 
providing that segregation and selection of wood suit- 
able for the various processes is practiced. Yields of 
pulps were higher from slow growth, suppressed 
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trees of smaller diameters than from the more rapid 
growth types. Strength properties of pulps showed 
wide variation both as to position of the bolt in the 
tree, and diameter class, all strength properties in- 
creasing as the sticks were progressively selected from 
butts toward tops. Sulphite pulping required strong 
acid liquors and longer cooking schedules than needed 
for spruce, and pulp strengths were somewhat lower 


‘than those of spruce sulphites. 


Informal Banquet 


The day was concluded with an informal banquet 
in the grand ballroom of the Hotel Syracuse. At 
the conclusion of the dinner the guests were enter- 
tained by several very clever variety acts, followed 
by dancing to famous Mal Hallett and his orchestra. 
Numerous devices were used by the master of cere- 
monies to get the crowd well mixed, and every one 
had a glorious time. At the dinner door prizes were 
awarded to the holders of the lucky numbers. These 
prizes were distributed by the courtesy of the Empire 
State Section and a very attractive Ethocel cigarette 
case filled with a pack of Philip Morris cigarettes was 
distributed to each person by the How Chemical Com- 
pany. 

Tuesdays special events for women included a visit 
to the world famous Krebs Restaurant in Skaneatelis. 
Enroute they toured through the beautiful Finger 
Lake District, stopping at the Onondaga Pottery 
Company for a visit in their pottery and retail shop. 


Third Business Meeting 


Wednesday morning opened with the third busi- 
ness meeting, Bleaching Symposium with J. D. Rue 
as chairman. The following papers were presented: 

“The Manufacture and Uses of Chlorine.” By 
Paul A. Keene, Chief Chemist, Solvay Process Com- 
pany, Syracuse, N. Y. 

This paper reviews the history of chlorine and dis- 
cusses its manufacture both by chemical and 
electrolytic processes. The common commercial ship- 
ping containers are described, together with methods 
of unloading. The uses of chlorine are outlined, with 
particular reference to ‘the manufacture of chemical 
products, pulp and paper, and sanitation. The safe 
handling of chlorine is briefly discussed. 
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@ Wire is strung in aisle while 
machine is in operation, if desired. 


@ Fourdrinier pit can be washed 
out while wire is being installed. 


@ Wire bundle is taken from shipping box and mounted directly in carriage— 
no chucks to apply—no further handling as bundle is unreeled as carriage moves 
along to form wire loop. 


@ All wire poles are mounted in carriage before loop is formed. Inside poles 
are inserted inside the wire. 


@ Safest — most convenient — quickest method of installing Fourdrinier wire. 
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“The Lime-Chlorine System in the Preparation of 
Calcium Hypochlorite.” By F. W. O’Neil, New York 
State College of Forestry, and J. D. Rue, Hooker 
Electro-chemical Company. 

Potentiometric studies have been made during pro- 
gressive chlorinations of solutions containing 16 gm. 
per liter, 32 gm. per liter, and 52 gm. per liter cal- 
cium hydroxide at temperatures of 0° to 40° C. Asa 
result of these studies the authors have found that: 

1. During the chlorination the hydrogen-ion con- 
centration decreased rather slowly at first with a very 
rapid increase in available chlorine content. 

2. Further chlorination beyond a hydrogen-ion 
concentration - pH - of 11.2 caused a very rapid de- 
crease in pH and only a slight increase in available 
chlorine. 

3. When the lime is chlorinated below pH 8, the 
loss of available chlorine is greater than that which 
can be maintained by the addition of chlorine, and on 
standing the solution loses practically all of its availa- 
ble chlorine. 

4. Lime chlorinated to the “three second flash” of 
phenolphthalein, which corresponds to a pH of 11.2, 
produces bleach liquor which is stable for at least 
48 hours. 

Tables and curves showing the information ob- 
tained are also included. 

“The Development of a Quantitative Technique 
for the Evaluation of Color Stability of Bleached 
Pulps and Influence of Natural Aging and Drying 
upon this Evaluation.” By James W. McIntyre, In- 
stitute of Paper Chemistry. 

A study has been made of the effect of humidity 
and temperature upon the rate of discoloration of 
bleached sulphite pulp, using the reflectance of 458 
mmu as a measure of the discoloration. A minimum 
point in the rate was found about 20 per cent rela- 
tive humidity at 95° to 85° C., respectively. The 
increase in rate of discoloration with increasing rela- 
tive humidity in the range of 30 to 80 per cent was 
approximately linear. The minimum discoloration 
rate observed occurs between 1.5 and 2.5 per cent 
moisture content in the sheet. Heat drying of the 
pulp prior to handsheet preparation caused a marked 
increase in color stability. The naturally occurring 
discoloration of the sheets from machine-dried pulp 
was only 50 per cent of the rate of the sheets frum 
wet lap pulp. The change in reflectance during wet 
storage was directly proportional to the square root 
of the time. 

“Some Observations on the Bleaching of Kraft 
Pulps.” By W. A. Chilson, Hooker Electrochemical 
Co. 


Men’s Luncheon 


Wednesday noon was marked by another Men’s 
Luncheon. F. C. Clark, the president of TAPPI 
acted as chairman and the guest speaker was Frank 
W. Lovejoy, sales executive of the Socony-Vacuum 
Oil Co., who stressed the importance of better mer- 
chandising, pronounced and emphasized by Mr. Love- 
joy as Merchant-I-Sing, to the pulp and paper in- 
dustry. His chief point was that mills should siudy 
the problems of their customers and prospective cus- 
tomers and then fit their product to what is actually 
needed, rather than going out and trying to sell what 
they have. By using this method of approach the 
any should be constantly expanding into new 

elds. 


Visit To N. Y. State College 


Wednesday afternoon was featured by a cun- 
ducted visit to the New York State College of For- 
estry. Enroute the groups stopped at either the local 
plants of the Crucible Steel Company of America 
or the Carrier Corporation. Other groups visited 
Morris Machine Works at Baldwinsville, the Morse 
Chain Co., Goulds Pumps Inc. at Seneca Falls, the 
Dilts Machine Works at Fulton and paper mills in 
the vicinity. The paper machine at the State Col- 
lege was running when the first groups arrived. The 
TAPPI members were quite impressed by the com- 
pleteness and modernity of the equipment available 
at the college. 

Formal Banquet 

In the evening TAPPI had a formal banquet at 
the Hotel Syracuse. After dinner G. S. Brazean 
invited the members to next year’s meeting at Seaitle. 


Dr. Baker Speaks 


The guest speaker of the evening was Dr. Hugh P. 
Baker, president of Massachusetts State College. His 
topic was “Maintaining Ethical Standards in Busi- 
ness as Applied to the Paper Industry.” Dr. Baker 
concluded his very instructive and interesting address 
as follows: 

“We are in business for profit and I repeat the 
statement which was emphasized earlier in this ad- 
dress, and that is that there is no public or govern- 
mental policy which justifies business being carried 
on at a loss. We can assure reasonable profits in 
our business only as we can, through our association 
force adherence and we shall hope that it may be 
voluntary adherence, to the legal rules of the road 
and, further, through education bring about a spirit 
of good fellowship and sound good sportsmanship 
in our competitive relations with each other to 
the end that confidence may be ever present in busi- 
ness dealings between competitors. 

“For too long a time, business has been faced 
with the unfortunate slogan the “Competition is the 
Life of Trade”. There never has been a more de- 
structive slogan than this particular one. Today, with 
increasing limitations being put upon us as individuals 
in the control of our business, we certainly should 
be able to appreciate that this slogan is unfair and 
unsatisfactory and that a much better slogan would 
be that “Cooperation is the Life of Trade”. Only 
through cooperation sincerely and honestly entered 
into can we expect through our association to elimi- 
nate bad practices and unfair competition and bring 
about better business at a fairer profit. 

“Now that we understand somewhat the rules of 
the road which we must follow in the building up 
of a sound trade association, and as we understand 
the bad practices which are common in industry, it 
may be desirable to take the next step and that is the 
carrying out of a Trade Practice Conference under 
the general guidance of the Federal Trade Com- 
mission. This Commission was established a num- 
ber of years ago to prevent unfair competition, or we 
might put it in a positive way and say that its purpose 
was to stimulate fair competition. Unfortunately, the 
Commission in its earlier years became a persecut- 
ing body. Only recently has its function been ap- 
preciated and understood that it is now generally 
agreed that with sufficient power, the Federal Trade 
Commission may become a’ tremendously important 
factor in eliminating unfair competition through the 
setting up of codes of ‘business ethics which will 
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Speed The Paper On To Profit 


NOTHER Manhattan Couch Roll installation. This roll, with its two-inch 
thickness of rubber and its ends sealed, is ready to help speed paper on 
to profit by giving— 
1. better couching action 
2. uniform squeeze 
3. better formation 
4. good felt life 


5. trouble-free service— because 
its Self-Aligning Roller Bear- 
ings are built in the heads 
and sealed against water ab- 
sorption and corrosion. 


Like all Manhattan Rubber Covered Couch Rolls—regardless of the thick- 
ness of the covering—the roll is of uniform density. Perfectly balanced, it will 
run freely without distortion or drag on Cylinder Moulds. It is practically 
unaffected by abrasion and gives long service without regrinding. 


With little loss of time and without changes to your present equipment, 
Manhattan Internal Bearing Couch Rolls can be installed on your machines. 
Next time you recover, specify Manhattan Coverings for speedy, steady pro- 
duction at a saving in roll maintenance and replacement costs. 


Write our Roll Department for complete information. For 46 years, leading 
paper mills and prominent machine builders have found Manhattan’s engi- 
neers experienced in rubber covering Press, Felt, Table, Suction Press and 
Extractor Rolls. 


Factories: Passaic, N. J. . . . Neenah, Wis. . . . North Charleston, S. C. 
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make for better business and business on a sounder 
profit. 

‘“‘We understand somewhat as to what we can do 
under the law and certainly what we cannot do. We 
appreciate the burden which unfair competition has 
placed upon industry in this country and the great 
desirability of eliminating unfair competition that our 
business may be so carried on that it is a satisfaction 
to us as a life work and that it will give us a good 
profit on the investment which we have in it. Certain- 
ly, we should secure, through the years, the intangible 
values referred to in describing the results of fifty 
years of organized effort in the paper industry. Per- 
haps these intangibles of good fellowship and good- 
will and confidence will repay us for all of the effort 
which we make to build a sound trade association and 
through it assure a business that can be carried on 
with honest satisfaction and without being burdened 
with unfair competition and bad practices. 


During dinner the guests were entertained by the 
Syracuse National Legion Chorus, national Legion 
champions. After dinner music for dancing was 
again supplied by Mal Hallett and his orchestra. Carl 
B. Martin, of the St. Regis Paper Co., was chair- 
man for the evening’s program. 


Women’s Activities 


Women’s activities for Wednesday included a golf 
tournament at the Bellevue Country Club. Class A 
was won by Mrs. Fred Schneider, Class B by Mrs. 
M. F. Knack and Class C by Mrs. R. B. Martin. 
Following the golf tournament the ladies enjoyed a 
luncheon at the Bellevue Country Club. After 
luncheon an afternoon of entertainment including 
bridge and other games was enjoyed. 


Final Business Session 


Thursday morning the final business session was 
devoted to a Manufacturing and Testing Symposium 
with C. E. Libby as chairman. The following papers 
were presented : 

“The Fluorescence Size Test, an Improved Method 
and a New Instrument for Measuring the Water Re- 
sistance of Paper.” By J. A. Van den Akker and 
Philip Nolan, Institute of Paper Chemistry, A. C. 
Dreshfield and H. F. Heller, Hercules Powder Com- 
pany. 

Experiment leading to the development of a new 
method for measuring the water resistance of paper 
are described. The transudation of water is detected 
by a fluorescent indicator. The fluorescent indicator 
employed exhibits strongly a so-called “concentration 
effect.” This characteristic of the fluorescent indica- 
tor distinguishes it from other indicators of transuda- 
tion of water, mainly as regards error due to water 
vapor permeability of the paper under test. Data 
and observations are given which indicate that tran- 
sudation times obtained with the fluorescent indicator 
are subject to negligible error due to water vapor. 
The development of an objective method involving 
photoelectric recording of the fluorescence intensity 
is given, and data on the influence of a number of 
variables are presented. Using the photoelectric 
equipment, it was found that the typical probable 
error in the mean of ten obserations was 1.5 per cent. 

“The Effect of Particle Size on Efficiency of a 
Rosin Suspension as Measured by the Retention of 
Rosin and the Degree of Sizing Imparted to Paper.” 
By Firth Dennett and C. E. Libby, New York State 
College of Forestry. 
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A suitable procedure for the evaluation of a rosin 
size was developed. 

Using this procedure the sizing ability of several 
suspensions of pure abietic acid in gelatin solution 
were investigated. Suspensions were made with aver- 
age particle size, as determined~ by the ultramicro- 
scope, varying from 226 to 688 millimicrons radius, 

It was shown that suspensions with an average 
particle size above 350 millimicrons radius gave lower 
sizing values, the sizing value decreasing sharply as 
the upper range of the investigation was reached, 
From these results it was concluded therefore, irre- 
spective of the manner in which the rosin was held 
to the fiber, that the particle size of free rosin had a 
definite effect upon the sizing value of high free rosin 
sizes. 

“H” grade rosin suspended in gelatin in the same 
manner as the abietic acid was found to have 83 per 
cent of the sizing efficiency of an abietic acid sus- 
pension of the same particle size utilized under the 
same conditions. 

A sample of high rosin size, containing 80 per 
cent free rosin, showed about 88 per cent of the sizing 
efficiency of an abietic acid suspension having ap- 
proximately the same size of free rosin particle. 

“Effect of Filler Brightness on Lined Board 
Brightness.” By W. R. Willets, R. T. Bingham, and 
L. H. Eriksen, Titanium Pigment Corporation. 

The brightness of a lined board is experimentally 
shown to be dependent on the opacity and brightness 
of the liner, and on the brightness of the underlying 
filler. If the opacity and brightness of the liner are 
constant, the brightness of the filler determines the 
brightness of the board. If the brightness of the filler 
is constant, the opacity and brightness of the liner 
determine the brightness of the board. It is indicated 
that it is probably more feasible to increase board 
brightness by increasing the opacity and brightness 
of the liner than by increasing the brightness of the 
filler. It is possible to cover a filler of low brightness 
and secure good ultimate broad brightness, even with 
light weight liners if the liner is pigmented with 
titanium dioxide. 

“A Study of Calcium Carbonate, Clay, and Casein 
Coating Mixtures Affecting Certain Sheet Character- 
istics.” By A. E. Hughes and H. F. Roderick, Michi- 
gan Alkali Company. 

A fundamental study of the effect of increased 
amounts of casein on the wax pick, ink receptivity, 
smoothness, finish, opacity, and brightness of various 
coatings prepared from clay and calcium carbonate 
is presented. A chart which is helpful in formulating 
coating colors has been developed, and a comparison 
of the various properties of coated papers are pre- 
sented with equivalent casein contents as well as” 
equivalent wax picks. 

A color analysis of the percentage of reflectance of 
various coated papers is offered as an explanation 
for the increased brightness of calcium carbonate 
coated sheets. ; 

The data are represented graphically and slides 
will be employed in the presentation of the paper. 

“Microbiological Control in Paper Manufacture.” 
By R. B. Martin and A. E. Griffin, Wallace & Tier- 
nan Company. 

This paper deals with the history and developments 
in uses of chlorine and chloramine for control of 
micro-organisms in pulp and paper manufacture, 
Earlier work concentrated attention on control of 
slime accumulations. Emphasis has more recently 
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been placed on improvement in microbiological quality 
of papers used in food containers and food packaging. 
Several representative illustrations of the various 
types of slime-formers are given, and comparisons 
are made between chlorine and chloramine reactions 
in the control of these various organisms. Proced- 
ures currently used in identification of the trouble- 


some types of micro-organisms and bacteria are de- 
scribed. 


Suggestions are made for improving operating con- 
ditions, with particular reference to improvement in 
quality of finished papers. Attention is drawn to the 
influence of microbiological control treatment caused 
by changes in methods of handling recirculated white 
water, and a plea is made for consideration of these 
factors in the designing of white water systems, and 
in making changes in existing systems. 


“The Advantages of Microbiological Control in 
Pulp and Paper Manufacture.” By J. R. Sanborn, 
New York State Agricultural Experiment Station. 

The pulp, paper and paperboard industry is acquir- 
ing a research background based upon physical, 
biochemical and microbiological investigation which 
makes possible the production of more useful, sani- 
tary and efficient paper products for food packaging. 
These studies should be considered in relation to the 
physical, biochemical and microbiological condition 
of the foods to be packaged. The adoption by mills 
of adequate programs of microbiological control pro- 
vide a satisfactory and necessary basis for high qual- 
ity and economical production. The selection of sat- 
isfactory raw materials and the choice of suitable 
pulps and fibers for specific purposes are important 
aspects of these control programs. Microbiological 
and sanitary mill surveys are helpful in determining 
undesirable contamination and in preventing trouble- 
some condtions that endanger high quality produc- 
tion and cause economic losses. The survey indicates 


types of microbiological contamination and germ- 
icidal treatments. It also reveals the effectiveness of 
the general control program. It is desirable that the 
mill maintain its own microbiological control and 
have knowledge of the various uses and applications 
of paper and paper products. 


Golf Tournament 


Thursday afternoon the members had a choice 
between a skeet shoot at the Onondaga Skeet Club 
and a Golf Tournament at the Syracuse Yacht and 
Country Club. 

The following is the result of the golf tournament: 

Low Net—H. G. Frost; Second low net—R. R. 
Stoltz. Low Gross—F. Schneider ; Second low gross 
J. K. Donahue. Blind bogey—R. L. Carr; High 
gross—R. Aston and M. J. Maguire. Drive nearest 
seventh hole—C. G. Dandrow and J. W. Hemphill. 
Drive nearest fourteenth hole—J. Strasser. 


Thursday evening over five hundred attended a 
clam bake at the Syracuse Yacht and Country Club 
as guests of the Solvay Sales Company. A good time 
was had by all. 


The Exhibitors 


The following companies exhibited at the meeting: 

The Wile Corporation, International Nickel Co., 
Process Controls Inc., Leeds & Northup Company, 
W. & Z. E. Gurley Company, Bausch & Lomb Opti- 
cal Company, Sandy Hill Iron & Brass Company, 
Williams Apparatus Company, Cellulose Sales Com- 
pany, Permutit Company, Bulkeley Dunton Pulp 
Company, Rolway Bearings Company, Inc., Garlock 
Packing Company, The Atlantic Refining Company, 
R. Fuess, Inc., Socony-Vacuum Oil Company, Mor- 
ris Machine Works, Morse Chain Company, Syra- 
cuse Supply Company, Solvay Sales Corporation. 


Those Who Attended the Convention 
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For pointing and touching up the bricks 
in sulphite digesters, Asplit Cement is ideal. 
Not only has it a smooth finish with excep- 
tional resistance to abrasion and washing, 
but it readily withstands sudden tempera- 
ture changes without cracking or spall- 
ing. It maintains tight joints and preserves 
the bricks. 


Asplit Cement adheres strongly to practi- 
cally every material with which it is likely 
to be used — including stainless steel. It is 
immune to the acid corrosive conditions 
encountered in the pulp industry. Never 
shrinks on setting, and the time of set is 
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easily controlled. An average bricklayer can 
handle it easily. It saves you money by cut- 
ting maintenance, and by outlasting other 
types of cement construction. 


In addition to Asplit Cement, this Com. 
pany produces Penchlor Acid-ProofCement* 
which is entirely immune to all acids ex- 
cept hydrofluoric—even when exceedingly 
dilute. It is quick-setting, self- hardening, 
strongly adherent, and durable. Why not 
write for free booklet on each of these 
remarkable cements? Pennsylvania Salt 
Manufacturing Co., Widener Building, 
Philadelphia, Pa. New York - Chicago 
St. Louis - Pittsburgh - Tacoma - Wyandotte. 
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L. G. Janett, Chicago, Til. 
Lyle C. Janness, Orono, Me. 
B. Johnson, Erie, Pa. 
J. M. Kelly, Fulton, N. Y. 
Mrs. J. M. Kelley, Fulton, N. Y. 
Chas. F. Kennedy, Philadelphia, Pa. 
D. J. Kimball, Rochester, N. Y. 
Cc. E. Kinney, Wilmington, Del. 
Mrs. C. E. Kinney, Wilmington, Del. 
Geo. C. Kieferm, Brackenridge, Pa. 
R. P. Kite, New York City 
Mrs. R. L. Kreyling, Philadelphia, Pa. 
R. L. Kreyling, Philadelphia, Pa. 
P. A. Keene, Solvay, N. 
Harry C. Kinne, Watettown, mm Xs 


O. F. Lane, Newark, N. J. 

E. C. Lathrop, Washington, Bot. 
Harry Lewis, Appleton, Wis. 

Chas. Lightfoot, Rochester, is as 
John Long, Wilmin ton, Del. 

ohn Loomis, New ork City 

uth Loope, Cortland, N. Y. 
Edward Lum, Hamilton, Ohio 
James R. Lyon, Stamford, Conn. 
Geo. E. Lockwood, New York City 


W. W. Macklem, Hamilton, Ohio 
Stanley Maclaren, Niagara Falls, N. Y. 
Mrs. Milton MaGuire, Holyoke, Mass. 
i Markley, Springfield, O. 
- Martin, ewark, N. J. 
a R. B. Martin, Newark, 'N. J. 
Carl B. Martin, Watertown, N. Y. 
H. L. Mellon, Holyoke, a. 
L. A. Melscheimer, Newark, N. J. 
Stewart Monroe, Passaic, N. ¥ 
Don Montville, Middletown, Ohio 
ae - Moore, Monroe, La. 
. Mower, Syracuse, N. Y. 
— “ae. Mower, Syracuse, N. Y. 
. D. Merrill, Watertown, N. Y. 
ee McGinn, Canton, N. C. 
. F. McCombs, New York Cit 
. MacClaren, Rochester, N. Y. 


S. C. Nagel, Niagara Falls, N. Y. 
A. W. Newbauer, Cambridge, Mass. 
S. C. Nevins, Fulton, my ee 


Cc. J. O'Neil, New York Cy 
Roderick O'Donoghue, New York City 


D. D. Page, Williamsburg, Pa. 
Thos. H. Parkhill, W. Springleld, Mass. 
{- G. Patrick, Luke, Md. 

J. Peck, Newark, N. 
Henry Perry, Beaver Fal s, ms ee 
Wm. Pfarrer, Baldwinsville, N. Y. 
G. A. Petroe, New York City 
F. C. Peterson, Middletown, Mich. 
Mrs. M. W. Phelps, Syracuse, ee 
G. F. Prather, New York City 
R. C. Quinn, Manville, N. J. 
Royal H. Rasch, Erie, Pa. 
H. E. Raymond, Sheldon S a, Vt. 
Mrs. H. 
Melvin C. Rice, Watertown, N. 
John H. Rice, Newton Falls, N. Y. 
H. H. Richmond, Portland, Oregon 
Martin J. Roberts, Midland, Mich. 
Neil F. Robertson, E. Orange, N. J. 
E. A. Robinson, Pittsburgh, Pa. 
L. F. Rodewig, New York City 
E. S. Roscoe, Rochester, N. Y. 
John D. Rue, Niagara Falls, N. Y. 
Mrs. C. E. Saoeier, Appleton, Wisc. 
G. E. Saecker, Appleon, wise. 
V. I. Safro, ow” ork City 
Ww a” Sevell, New York City 
R. Sawens, Solva » New York 
Brel "B. Schilling, ip York City 
Hugo, Schapiro, Rittman, Ohio 


Raymond, Sheldon <porinas, Vt. 


Mrs. Fred Schneider, Spcinghald, Mass. 

ot —— Springneld, sees. 
leign, York City 

ae tanton, Bostcn, Mass. 

erry oe Chicago, Ti, 

a Jerry ea ew York City 

. W. Shattuck, Springfield, Mass. 

L. Schwartz, Wingrzhe el. 

L. Sherwood, Kalamazoo, Mich. 

Jilliam Shoeman, Touney, Del. 

G. Simons, Deferiet . 

s. L. G. Simons, Sienct, nN. WY. 

arren H. Slocum, Rochester, N. Y. 

W. Smith, Walpole, Mass. 

A, Strovink, Cambridge, Mass. 

Jilbur A. Swain New York City 

D. Switzer, Watertown, N. Y. 

ie Sayre, Buffalo, N. 

iJ .. Thomas, Philadelphia, Pa. 

fletcher, Thornton, New York City 

Thomas W. Toovey, Philadelphia, Pa. 

A. P. Tracey, Troy, N 

E. F. Tucker, Watertown, m.: ¥, 

E. A. Turner, New York City 


Eiahord Upright, Midland, Mich. 

L. Van Denburg, Decatur, Ill. 
i, Ww. VanSteenbergh, New York City 
C. H. Vickery, Pittsheld, Mass. 


E. L. Walker, Wauwatasa, Wisc. 
Kurt Wandel, Coatesville, Pa. 
s, Kurt Wandel, Coatesville, Pa. 
N, Wardell, Carthage, a” Ae 
R. Mi. Weaver, Clayton, N. 
H. R. Wheeler, fee it . 
Mrs. H. R. Weaver, ea. . 7s 
pingent Waters, New York City 
Fred B. eile Rittman, Ohic 
Mrs. Fred B Wells, a Ohio 
Harry E. Weston, Chicago, IIl. 

. E, Whitfield, Monroe, 

arion Whitmore, Syracuse 
Roy P. Whitney, Bangor, ry 
Wm. R. Willets, New York City, N. Y. 
Mrs. W. R. Willets, New York City, N. Y. 
Myron Wittmer, Franklin, Ohio. 
Vernon Woodside, New York City, N. Y. 


Lyle H. York, Decatur, III. 


+ 


On gn Ser sr Or 


Wednesday, September 13, 1939 


C. E, Aplegren, Oswego. 7. 
Rovdon Aston, Niagara, alls, N N. Y. 
J. R. Atwater, Phila., P 
Dr. H. P. Baker, teh Colle; mw pian. 
M. Booth, New York Cit 
Paul Boronow, Appleton, =" 
. H. Brougham, Wenertinn ee 
rs. J. H. Brougham, Watertown, m. % 
Mrs, C. M. Connor, Conshohocken, Pa. 
H. E. Corbin, Harrisville, N. Y. 
2, <. Cordes, Dowington, Pa. 
R. C. Crain, Port Edwards, Wis. 
Mrs. Harold M. Day, Syracuse, N. Y. 
Harold M. Day, Syracuse, N. Y. 
C. G. Dandrow, New York City, N. Y. 
W. P. Forbes, Oswego, N. Y. 
Chas. E. Gero, Waterford, N. Y. 
R. Goetzenberger, Philadelphia, Pa. 
G. E. Gollop, Montreal, Que. 
H. a Harrison, Middletown, Ohio. 
M. Hedden, Potsdam, N. Y. 
on A. Horstman, New York City, N. Y. 
A. F. Johann, New York City, N. Y. 
“. J. Johnson, Lockport, 
E. J. Johnstone, Newfane, N. Y. 
R. W. Kumler, Cambridge, Mass. 
F. L. LaQue, New York City, N. Y. 
G. L. _Larocque, St. Jerome, Can. 
John D. Lyall, Lancaster, Pa. 
John A. McDermott, Oswego, N. Y. 
A. McLintock, New York City, N. Y. 
D. B. Mason, New York City, N. Y. 
D. C. Mather, Deferiet, N. Y. 
W. B. Mills, Oswego, N. Y. 
H. A. Morrison, New York City, N. Y. 
J. L.- Mullin, Taylorville, Ill. 
Mrs. J. L. Mullin, Taylorville, Ill. 
D. C. Murchison, New York City, N. Y. 
Fred J. Myers, New York City, N. Y. 
J. H. Noble, Pelham, N. Y. 
G. A. Peterson, Worcester, Mass. 
M. D. Reuben, Yorkhaven, Pa. 
Mark Rolland, St. Jeremie, ee 
L. E. Russell, Deferiet, 
R. C. Scherer, New ae City, N. ¥. 
Elmer Schmalenberger, New York City, N. Y. 
A. W. Schoenbaum, Richmond, Va. 
Philip B. Taft, Philadelphia, Pa. 
B. M. ae Philadelphia, Pa. 
Mrs. L. Vanderberg, Decatur, III. 
Carlo Nikcis New York City, N. Y. 
W. J. Weed, New York City, N. Y. 
E. N. Wennberg, Bellow Falls, Vt. 
Mrs. E. N. Wennberg, Bellow Falls, Vt. 
W. Weston, Woonsocket, R. I. 
A. Yracla, Toronto, Ont. 
E. W. Zimmerman, Oswego, N. Y. 
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Minimum Shrinkage — Minimum Stretch 
IN 


WOODBERRY 887 Dryer Felts 


2% WOODBERRY 887 MAGNIFIED 2% TIMES 


The longer life and greater economy found in WOODBERRY 887 


dryer felts are supplemented by such important features as minimum shrinkage 
and minimum stretch. There are fewer machine stops, fewer adjustments required 
with WOODBERRY 887's. They roll through their long span of life, making always 
the finest quality of paper and causing an absolute minimum of manufacturing 
difficulties. Their patented feature—asbestos yarns, woven at intervals into the face of 


each felt—is the most important recent contribution made to real dryer felt economy. 


WERE toenee marsey company 


Pee a nen Belling Agents 


~. 40 WORTH STREET * NEW YORK, N.Y. > | 
_/ «CHICAGO « NEW ORLEANS + SAN FRANCISCO BOSTON + BALTIMORE + LOS ANGELES ¥) 
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_ CONSTRUCTION 


EW— 


A Summary of Vital Facts Regarding Construction, Financing 
and Operation of Pulp and Paper Mills 


General Construction News 

Chicago, Ill—Pyroxylin Products, Incorporated, 
4851 South St. Louis Avenue, Manufacturers of 
paper coatings, lacquers, and hot melts, has award- 
ed a contract for the construction of a new power 
house, and additional manufacturing facilities for 
lacquers and molten coatings to the Welso Con- 
struction Company of Chicago, Illinois. Work is 
already under way and the new structure will be 
ready for occupacy in late September. 

Houston, Tex.—The Continental Box Company, 
Inc., 2324-Maury street, manufacturer of corrugat- 
ed boxes and containers, has approved plans for 
new plant on site of present factory, to be one- 
story, reported to cost close to $40,000, including 
equipment. Award for erection has been made to 
the Sneed Construction Company, Houston, and 
work is scheduled to begin soon. Robert J. Cum- 
mins, Bankers’ Mortgage Building, Houston, is ar- 
chitect and engineer. 

Portland, Ore.—The Crown Zellerbach Corpora- 
tion, Fifth avenue and N. W. Everett street, man- 
ufacturer of paper products, has completed plans 
for new addition to local plant, consisting of a 
two-story and basement structure, 99 x 100 feet, 
with foundations for a third story at later date. It 
will be used for storage and distributing service. 
Company also will make improvements in present 
building. Entire project will cost about $75,000. 
Bids have been asked on general contract and 
work is scheduled to be placed under way at early 
date. O.R. Johnson is resident engineer for com- 
pany, in charge. Main offices are at 343 Sansome 
street, San Francisco, Calif. 


Lockland, Ohio—The Fox Paper Company, 
Lockland, manufacturer of kraft wrapping and 
other paper stocks, is considering rebuilding of 
portion of storage and distributing building near 
Rialto, on Hamilton-Butler County line, where 
company operates a branch mill, recently de- 
stroyed by fire, with loss estimated at close to 
$50,000, including equipment. 

Kansas City, Mo.—The C. F. Downey Box Com- 
pany, 14th and Iron streets, manufacturer of cor- 
rugated boxes aiid containers, has closed bids on 
general contract for new addition to plant, recently 
referred to in these columns, and will make award 
at once, beginning erection by close of this month. 
It will be one-story, 50 x 196 feet, including new 
boiler house, and is estimated to cost close to $60,- 
000, including equipment. Equipment will be in- 
stalled for considerable increased capacity. Charles 
A. Smith, Finance Building, Kansas City, is archi- 


tect. Charles F. Downey is president. 

Chicago, Ill—Boxmakers, Inc., Diversey boule- 
vard and North Rockwell street, manufacturer of 
corrugated boxes and containers, folding paper 
boxes, etc., has concluded arrangements for lease 
of a one-story industrial building at 1236-44 Kost- 
ner avenue, totaling about 44,000 square feet of 
floor space, and will improve and equip for new 
branch plant. Company will continue main plant 
at first noted location as heretofore and will ex- 
pand facilities at that place, where a four-story in- 
dustrial building similarly has been leased, aggre- 
gating 87,000 square feet of floor space, all of 
which will be used for production and other oper- 
ations. 

Chicago, Ill.—The United Wall Paper Factories, 
Inc., 3330 West Fillmore street, is advancing pro- 
duction schedule at local mill, effective at once, and 
plant is now on a full 24-hour double-shift over- 
time basis, giving employment to about 300 work- 
ers. It is expected to hold to the full production 
schedule for an indefinite period. Similarly, the 
company is increasing manufacture at its branch 
mills at Joliet, Ill., and York, Pa., where a double- 
shift basis has ben operative since early in August; 
an overtime schedule will now be effective at these 
mills. Negotiations have been concluded for the 
sale of one of the mill properties of the company 
at Chicago, closed for some time past, for a re- 
ported consideration of about $100,000. A. J. 
Browning is president. 

Manitowoc, Wis.—The Kieckhefer Container 
Company, 1715 West Canal street, Milwaukee, 
Wis., manufacturer of corrugated boxes and con- 
tainers, has work nearing completion on new 
branch mill on South Eighteenth street, Manito- 
woc, previously referred to in these columns, and 
will place the plant in regular operation at early 
date. Plant consists of a main one-story mill, 
120 x 240 feet, with adjoining one-story building, 
80 x 360 feet, to be used for storage and distribu- 
tion, as well as office structure, 40 x 45 feet, and 
boiler house, 40 x 40 feet. Entire plant will ap- 
proximate 70,000 square feet of floor area, and has 
been equipped for large capacity. It is said to rep- 
resent an investment of close to $150,000. The 
Hamann Construction Company, North Eighth 
and Reed streets, Manitowoc, has been in charge 
of erection. 

Cleveland, Ohio—The Cleveland Lithograph 
Company, 1550 East 33rd street, manufacturer 0 
paper goods, has arranged for lease of space 1m 
former local plant of the Ohio Boxboard Company 
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at 1930 East Thirtieth street, 
and will occupy at once for 
new converting plant. Present 
works will be removed to new 
location, where it is proposed 
to carry out increased capacity. 

Laurel, Miss—The Mengel 
Company, Zane street, Louis- 
ville, Ky., manufacturer of 
corrugated paper boxes and 
board products, has developed 
a new board product, to be 
marketed as “Mengel-Bord,” 
and is aranging for large scale 
production at company mill at 
Laurel. 

Coldwater, Mich.—The L. A. 
Darling Manufacturing Com- 
pany, Bronson, Mich., manu- 
facturer of cardboard and kin- 
dred displays, paper models, 
etc., has begun remodeling of 
former factory of the Caskey 
Manufacturing Company at 
Coldwater, recently acquired 
for a new branch plant, as not- 
ed in these columns, and will 
have the structure ready for 
equipment installation at early 
date. It will be used for the 
manufacture of paper and pa- 
pier-mache, and fiber and plas- 
tic models of various kinds, 
primarily for store display 
service. Facilities will be in- 
stalled for large output. 

Toronto, Ont.—The Acme 
Paper Box Company, Ltd., 150 
Wellington street, manufactur- 
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Elwell-Parker Center Control Trucks 


er of paper boxes and contain- 
ers, has superstructure nearing 
completion on new addition to 
mill at 358 Carlaw avenue, to 
be two-story, 228 x 264 feet, 
and will have the structure 
ready for occupancy this fall. 
New unit will be given over to 
finished paper and board pro- 


With Elwell-Parker Center-Control Trucks, 
you can handle newsprint and coated stock at 
even greater speed and safety—move around 
in crowded mill space still more easily. 


Elwell-Parker (pioneer builder of Power 
Industrial Trucks for low-cost handling of 

aper throughout its production and use) 
Potids new, modern Center Control Trucks 
in 5 distinct sizes and capacities. 


Plus 5 equally up-to-date, efficient Rear 
Control Trucks —and p/us soundly-designed 


Paper-Handling Attachments especially 
suited to your particular work. 


You can accept Elwell-Parker’s recommen- 
dations with confidence. Elwell-Parker was 
first to develop paper-handling equipment 
on a large scale, and has consistently led 
with modernized systems throughout 
the ensuing years. Write or wire Se an 
Elwell-Parker Representative — today. 


The Elwell-Parker Electric Company, 4500 
St. Clair Avenue, Cleveland, Ohio. 


duction, to furnish company 
requirements in converting de- 
partment, with machinery in- 
stallation to provide for initial 
output of about 35 tons per 
day. It is reported to cost close 
to $250,000, with equipment. Facilities in paper 
box-manufacturing division will be enlarged. 
Gatineau, Que.— The Masonite Company of 
Canada, Ltd., lately organized as an affiliated in- 
terest of the Masonite Corporation, Laurel, Miss., 
manufacturer of pulp board products, has com- 
pleted plans for proposed new mill at Gatineau, 
consisting of a main one-story manufacturing unit, 
150 x 335 feet, and several auxiliary structures for 
Storage, distribution and other operating service. 
New plant will be equipped for same line of output 
as produced by parent company, and is estimated 
to close to $150,000, with machinery. General con- 
tract for erection has been awarded to E. Burnett 
& Son, 202 Cathcart street, Ottawa, Ont., and 
work will be placed under way at once. S. L. 


ELWELL-PARKER Zivee Zrcduatrial TRUCKS 


ESTABLISHED 1893 . 


BUILDING POWER INDUSTRIAL TRUCKS SINCE 1906 


deCarteret, vice-president of the Canadian Inter- 
national Paper Company, Montreal, Que., with 
mill at Gatineau, is president of new company. 

Kitchener, Ont.—The Industrial Felt Company, 
Ltd., Kitchener, has plans maturing for new one- 
story mill, to replace a former plant unit, and 
proposes to carry out erection early in the fall. It 
is reported to cost close to $45,000, including 
equipment. 


New Companies 


New York, N. Y.—The Specialty Envelope Cor- 
poration has been organized to manufacture and deal 
in envelopes and other commercial paper goods. New 
company is represented by Joseph F. Finkelstein, 38 
Park Row, New York, attorney. 
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Plan To Check Runaway Newsprint Market 


Newsprint Manufacturers Formulate Joint Policy To Prevent Any Un- 
due Speculation and Rise in Prices— Conditions In Industry In Sharp 
Contrast To Last War When Price Rose To $112.60 Per Ton In 1920. 


[FROM OUR REGULAR CORRESPONDENT] 

MontTrEAL, Que., September 11, 1939—On no in- 
dustry in Canada has the situation in Europe had 
such an immediate and striking effect as upon the 
newsprint industry. The first effect has been a sub- 
stantial increase in demand as a result of a sudden 
and enormous expansion in newspaper circulation. 
The second effect has been a boom in pulp and paper 
securities on the Stock Exchange. 


Plan To Check Runaway Market 


As regard newsprint operators, they have taken the 
stand which it was predicted in this correspondence 
two weeks ago that they would take in the event of 
war. That is to say, they have got together and 
formulated a joint policy to prevent a runaway mar- 
ket in newsprint and to protect consumers to the 
utmost of their ability against price inflation. The 
joint statement issued on their behalf by the News- 
print Association of Canada has met with widespread 
approval by the public and the press. They declare 
their determination to meet the wishes of the govern- 
ment to avoid any attempt to profiteer ; to make every 
effort to maintain stabilized conditions of continuous 
supply; and to discourage methods of buying and 
selling which might cause a disorderly market. They 
appeal to publishers to assist them in this policy by 
taking their shipments as far as possible in equal 
monthly instalments and by avoiding unnecessary 
accumulation of stocks and spot purchases which 
“inevitably would tend to bid prices up and cause 
disorder.” 


Policy of Newsprint Producers Commended 


A typical comment on this announcement is that of 
the Montreal Star, which says: “This is a clear and 
unequivocal statement of policy which merits com- 
mendation. Such action is especially commendable 
from an industry which has had ‘hard sledding’ of 
late. It is what might have been expected from so 
progressive an industry, but that fact does not render 
any less welcome so spontaneous and comprehensive 
an assurance to the Government and the public.” 

This policy on the part of the newsprint producers 
is a direct result of the co-operative measures adopted 
during the past few years by which the leading pro- 
ducers have agreed to work together for the benefit 
of the industry as a whole. By these measures they 
have pulled the industry out of the chaotic condition 
which previously prevailed, drastically revised its 
financial set-up, and have put it on a stabilized condi- 
tion both as to price and production. 


Conditions Today Different Than in 1914 


The situation as it now exists is in sharp contrast 
with that which prevailed when a similar situation 
last existed. Then, with a runaway market, not only 
did many publishers find the utmost difficulty in get- 
ting supplies, but prices soared sky high. From a 
price of $40 per ton, delivered in New York, in 1913, 


it rose to as high as $112.60 per ton in 1920. The 
biggest increase in price came after the war, it is 
true, but between 1914 and 1918 there was an ad- 
vance to $65 a ton, an approximate increase of 
62.5 per cent. 

What has caused the boom in pulp and paper se- 
curities on the Stock Exchange is not the expectation 
of abnormal increases in the price of newsprint, but 
the belief that newsprint mills, which have been run- 
ning at from 50 per cent to 65 per cent of capacity, 
will soon be producing to capacity, first because of 
increased newspaper circulations and secondly be- 
cause of the expectation that newsprint supplies from 
the Europe will be cut off from the American market. 
Another consideration is that the discount on the 
Canadian dollar may mean that with payments in 
American funds for exports to the United States, an 
additional $5 per ton may accrue to the Canadian 
producers. As an example of how all the above con- 
siderations have affected newsprint securities it may 
be stated that in heavy trading on the Stock Exchange 
the stocks of leading newsprint companies in a single 
session jumped nearly 50 per cent in value. 


H. S. Daniels To Be General Manager 


Alexander Calder, president of Union Bag and 
Paper Corporation, announced last week that H. S. 
Daniels, vice president in charge of sales, had been 
elected vice president and general manager of the 
corporation. Mr. Daniels, who has been with the com- 
pany for twenty years, has served as a vice president 
since 1933 and has been a director since 1935. Start- 
ing with the organization as a package designer, he 
has worked up through all departments of the busi- 
ness, having served as New England branch manager, 
Chicago branch manager, Western sales manager, 
sales promotion manager and general sales manager. 
He was president of the Paper Bag Manufacturers 
Institute in 1936 and 1937. 

Mr. Calder also announced that J. H. Allen, vice 
president and director of the corporation, had re- 
signed and that his position as resident manager at 
Savannah will be filled by M. E. Cody. Mr. Cody 
has been actively engaged in the operation of pulp and 
paper mills for 25 years, ten years of which were in 
the South at Bogalusa, La. 


Canadian Meeting Cancelled 


Although about fifty members of the Technical 
Section of the Paper Maker’s Association of Great 
Britain and Ireland had definitely planned to tour 
the United States and Canada the present conditions 
in Europe have made these plans impossible and the 
tour has been called off. 

The summer meeting of the Technical Section of 
the Canadian Pulp and Paper Association has also 
ben cancelled since its main feature was to be the 
entertainment of the British visitors. 
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dont wait till Winter.. 
to think about high steam costs 


Results from operation of the Ross-Briner Economizer on more than 
200 machines have definitely established the dollar and cents value 
of the savings secured. It is your best insurance against excessive 
steam costs this winter. If you are without a Ross Briner Economizer 
or have neglected to keep yours at top efficiency—now is the time to 
Install, Renew, or Repair. Why wait for cold weather and big boiler 
loads? Our engineers will check over your requirements—now— 
without obligation. 


iS: 0. “ROSS: ee 
CORPORATION * 


“Mala Office — 350 MADISON. AVE., New York, N.Y. 


12953 Greeley Ave. Re ots ae, 2060 N. W. Front Ave.. ig 
“°° DETROIT, MICH. °, om 


ROSS. ENGINEERING OF CANADA, LIMITED, Dominion Square Building, Montreal 
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Chicago Reports All Markets Are Very Firm 


General Paper Merchants Placing Larger Volume of Orders In Practically 
All Lines As General Upturn In Demand Sets In—Plans Completed For 
National Paper Trade Association’s Fall Meeting On September 18-20. 


Cuicaco, Ill., September 11, 1939—It is extremely 
difficult to develop a correct picture of the Chicago 
paper market which has, naturally, responded to the 
general reaction experienced by virtually all commo- 
dities during the past hectic week. One thing is cer- 
tain, all markets have reached a point of rock firm- 
ness. It is obvious, too, that merchants are heavily 
increasing their demands. Manufacturers, as far as 
we can determine, are pursuing a policy of watchful 
waiting and utilizing extreme cautiousness in viewing 
the entire picture. 

All markets shared in the develpoments of the past 
week. In some grades, such as is reported in krafts, 
there is said to be no set price with the seller utilizing 
his own opinions as to the price obtaining. Book and 
cover papers are likewise sharing in the upturn what 
with the pulp situation so obvious to all concerned. 
Newsprint comments were that the market was ex- 
tremely firm with heavy requests for commitments 
while groundwoods were similarly strong in under- 
tone. Sulphites likewise found demand from merch- 
ants quite heavy though mills conferred which indi- 
cated they were watching their position with careful 
consideration. The waste paper market continued firm 
with plenty of demand reported in sight. 


Plans Completed for NPTA Meeting 


The stage is virtually set for Chicago’s entertain- 
ment of the paper trade when the Fall meeting of the 
National Paper Trade Association gets under way at 
the Stevens Hotel September 18-20. General sessions 
of both Fine and Wrapping Paper divisions are to 
be given over ot an intensive study of salesmanship, 
obviously an outgrowth of a firm desire to put the 
paper trade on a definitely profit making basis. It is 
understood, too, that problems arising from the Eu- 
ropean situation will give a new focal point of inter- 
est to the convention and one of the most representa- 
tive attendances in many years is expected. The Paper 
and Twine Club executive committee met in Chicago 
late in August to complete preparations for a special 
meeting on September 19 at which the luncheon affair 
will be followed by entertainment and by an address 
given by J. T. Meek, editor of the Illinois Journal of 
Commerce. Leo Altholz, Inlander-Steindler Company, 
has been appointed program chairman by President 
Earl Beier. 

The Salesmen’s Association of the Paper Industry, 
midwest division, will hold its annual golf outing on 
September 21 at Olympia Fields and the golf chair- 
man, George Crafts, is arranging a special printed 
program describing the big event of the summer 
season. 

Nearly fifty exhibitors have signified their intention 
of displaying their wares at the special exhibits at the 
Stevens Hotel, the list including many leaders in the 
paper industry and supply industries. Exhibits will 
open at specified times during the two-day session and 
every effort will be made to provide ample oppor- 
tunity for examination of these exhibits without de- 
tracting from the splendid speaking program and 


various business sessions which have been arranged, 


Winners at Salesmen’s Golf Outing 


Winners at the semi-final golf outing of the Sales- 
men’s Association of the Paper Industry, midwest 
division, held at LaGrange on August 25 were as 
follows: P. A. Oliver, Hobart Paper Company, low 
gross; blind bogey, T. Thompson, Dwight Brothers, 
Jack Hannahs, Dwight Brothers and Jim Pringle of 
Brown Paper Goods Company; low net, 17 and un- 
der, Dan Quirk, Peninsular Paper Company; low 
net, 18 and over, J. H. Manske, Nekoosa Edwards 
Paper Company; second low net, F. D. Patterson, 
Flambeau Paper Company ; third low net, F. J. Foley, 
Blandin Paper Company; low putts, first nine, Dan 
Quirk; low putts, second nine, Jack West, Dwight 
Brothers; high gross foursome, Roy Weeks, R. E. 
Jones and P. A. Oliver, Hobart Paper Company and 
Paul Joslin, Minnesota & Ontario Paper Company; 
low net foursome, Jack Burrus, Albemarle Paper 
Company; Phil A. Howard, American Paper Mer- 
chant ; Ralph Burnett, American Writing Paper Com- 
pany and Frank Johnson, Midland Paper Company; 
low putt foursome, Dan Quirk, Frank Haggarty, 
Haggarty Paper Company; Herbert Larkin, Bryant 
Paper Company and Hank Fulton, Blunden Lyon 
Company. 

The LaGrange party was, according to Chairman 
George Craft, the most widely attended of the season, 
a particular tribute to the fact that Jim Coy and Jack 
Burrus were home club hosts. 


Wholesale Trade Shows Improvement 


The seventh federal reserve district, representing 
Michigan, Wisconsin, Illinois, Indiana and Ohio, in- 
dicates genuine improvement in wholesale trade in 
July, 1939, as compared to last year. Paper and its 
products showed an 8.5 per cent increase in net sales, 
a decline of 0.1 per cent in stocks, an increase of 16.3 
per cent in accounts outstanding and of 17.1 per cent 
in collections for July, 1939 as compared to July, 
1938. From the standpoint of industrial employment, 
paper and printing, with 739 firms reporting, showed 
75,825 wage earners with earnings of $2,168,000 for 
July 15 as compared to June 15. The figures repre- 
sent a gain of 3.9 per cent in wage earners and of 
2.3 per cent in earnings. 


N. E. Paper Men Have Luncheon 


Boston, Mass., September 11, 1939—A well at- 
tended luncheon meeting of the Fine Paper Division 
of the New England Paper Merchants Association, 
the first of the season, was held at the Boston Cham- 
ber of Commerce Friday, with Frederick G. Lock- 
wood, vice-president in charge of that division in 
the chair. 

The first meeting of the season of the New Eng- 
land Paper Merchants Association is to be held 
erg evening, September 28 at the Parker 

ouse. 
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BEWOID 


SIZING PROCESS 


MAY ENABLE YOU TO MAKE 


Savings 


oF 3(V% on More IN ROSIN 


50%" * Naum 


The Bewoid Sizing Process Will— 


Increase BRIGHTNESS of your papers 
Eliminate ACID CONDITION in your mill 
Produce Papers of greater PERMANENCE 
Reduce FOAM and improve FINISH. 


Over 350 mills are using it. 


American Bewoid Company—BULKLEY-DUNTON PULP CO., INC. Agents 


295 MADISON AVENUE ° NEW YORK CITY 





56 PAPER TRADE JOURNAL, 68TH YEAR 


Northwest Superintendents At Fall Meeting 


Informative Addresses A Feature of Fall Gathering of Northwest Divi- 
sion of the American Pulp Mill Superintendents Association At Wausau. 
Wis. — Reservoir Bill Passage Likely — Other Late Industrial News. 


[FROM OUR REGULAR CORRESPONDENT] 


Wausau, Wis., September 11, 1939—Approxi-’ 


mately 150 members attended the fall meeting of the 
Northwest division of the American Paper and Pulp 
Mill Superintendents Association here on Friday and 
Saturday of last week, enjoying informative ad- 
dresses, discussions, golf and a dinner-dance. 

At the closing session, Lewis Dozier of the Rhine- 
lander Paper Company, Rhinelander, Wis., was 
elected chairman to succeed E. W. Peterson of the 
Mosinee Paper Mills Company, Mosinee, Wis. R. J. 
Le Roux, of the Interlake Pulp and Paper division 
of the Consolidated Water Power and Paper Com- 
pany, Appleton, Wis., was elected first vice-chairman, 
and Dr. W. F. Hoffman, Cloquet, Minn., second 
vice-chairman, 


Addresses on Insurance and Fuel 


W. H. Burhop, executive vice-president of the Em- 
ployers’ Mutual Liability Company, Wausau, spoke 
at the Friday morning session on “Rate-making in 
the Field of Compensation Insurance.” He pointed 
out that plants having a low accident record pay less 
for compensation insurance than those who have fre- 
quent claims. He also mentioned that industries hav- 
ing a large number of minor accidents are considered 
poorer risks than those with an occasional accident 
of a more serious nature. 

G. E. Wattles of Marinette, Wis., spoke on modern 
and economical methods of transporting and storing 
‘coal, and showed a motion picture describing how 
coal is mined. 

The superintendents attended an informal luncheon 
at Hotel Wausau Friday noon, and spent the after- 
noon playing golf at the Wausau Country Club. The 
women guests enjoyed a bridge-luncheon at the Wau- 
sau Club. On Friday evening the annual dinner- 

dance was held at the Wausau Club. 


Speakers at Business Session 


Two speakers were on the program of the business 
session Saturday morning. F. B. Schilling of New 
York City, spoke on “The Use of Vortraps in Paper 
and Pulp Mills,” and Guy C. Howard, of the Mara- 
thon Paper Mills Company, Rothschild, Wis., on 
“The Howard Waste Sulphite Liquor Recovery Proc- 
ess.” Mr. Howard described the Marathon’s plant 
in which waste liquor is converted to commercial 
chemicals and placed on the market. Many of the 
superintendents visited the Marathon plant. 

The convention closed with a joint luncheon at 
Hotel Wausau Saturday noon. 

H. A. Skinner, of the Marathon mills, was general 
chairman, and George H. Urban, Marathon, was in 
charge of registrations. 


Passage of Reservoir Bill Probable 


The Wisconsin legislative bill supported by paper 
manufacturers of the Fox River Valley to build a 
storage reservoir on the. upper Wolf River appears 


headed for passage following a reversal of action by 
the Assembly. A committee which made a personal 
inspection of the project brought in a recommenda- 
tion that the reservoir be built at Lily, Wis., where 
it was originally desired by the Wolf River Reser- 
voir Company, which seeks a charter. Previously the 
Assembly had virtually blocked the project by an 
— specifying an expensive site at Leeman, 
is. 

The special committee brought in a favorable report 
on the Lily site, declaring “it is the only site that 
should be authorized by the Legislature.” An amend- 
ment to the bill proposing the Lily site was adopted 
by voice vote. One member of the committee was 
Assemblyman Mark Catlin, Jr., of Appleton, Wis., 
who had introduced the previous amendment for the 
Leeman site. After making the inspection, he capi- 
tulated and backed the Lily site. 

It is believed the bill will now receive final passage, 
thus giving Fox River Valley paper mills a first step 
in solution of the low water problem in the summer 
months. The bill has already passed the Senate. 


Kimberly-Clark Safety Day Meeting 


Kimberly-Clark Corporation’s annual mill and com- 
munity safety day at its mill at Kimberly, Wis. will 
be held Wednesday, October 25, according to plans 
made at a meeting of mill officials last week, Open 
house will be held at the mill from 10 o’clock in the 
morning until 4:30 in the afternoon, when visitors 
will be allowed to go through the plant. A program 
will be held in the evening. 

One of a series of safety programs was held at the 
mill clubhouse at Kimberly Wednesday of last week. 
A question bee on safety was conducted, and was won 
by the Cubs over the Giants in a baseball type of con- 
test. One more program will be held September 27 
to complete the contest. 

J. T. Doerfler, mill manager, congratuated the 
woodroom employees during the program for com- 
pleting two years without a lost-time accident. 

An election held among employees of the Lake- 
view and Badger-Globe mills of Kimberly-Clark at 
Neenah, Wis., favored the Lakeview Independent 
Union as bargaining agent. It was reported the union 
received a heavy majority at both mills. 


Thilmany Reports No Lost-Time Accidents 


No lost-time accidents were reported for the month 
of August in the safety program at the Thilmany 
Pulp and Paper Company, Kaukauna, Wis., accord- 
ing to L. C. Smith, personnel manager. This record 
applied to both of its mills. The monthly safety 
award was won by Louis Hanson, a machinist. There 
has been only one accident since July 1. 


May Reopen Closed Pulp Mills 


The possibility of reopening some of the closed 
pulp mills in Wisconsin because of the difficulty of 
obtaining European pulp appears evident. The mills 
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were shut down at several points because Swedish 
pulp could be bought cheaper delivered at the iills 
than its cost of manufacture locally. 


Riverside Mill Expanding Production 


Riverside Paper Corporation, Appleton, Wis., is 
operating at top speed supplying the market for school 
papers. Since the company went into this line, it has 
enjoyed a continually expanding market. Production 
has been heavy since March on school orders and is 
expected to continue brisk until the first of the year 
on these orders. 

A complete converting department has been de- 
veloped where the paper is automatically ruled, and 
is also cut, punched, counted and packaged for the 
trade. This department now employs 50 persons. 
Domestic sulphite pulp is used in the manufacture. 


Sensenbrenner and Sage Elected 


The nomination by Gov. Julius P. Heil of F. J. 
Sensenbrenner, president of Kimberly-Clark Corpora- 
tion, Neenah, Wis., for a 9-year term as a member 
of the board of regents of the University of Wis- 
consin was confirmed by the Senate last week. His 
record in the field of education was praised by sena- 
tors, one of whom said his business ability and sure 
judgment would be of much value to the University. 


Charles H. Sage, vice-president of Kimberly-Clark 
Corporation, has been elected commodore of the endl! 
Neenah Nodaway Yacht Club for the ensuing year. 


He succeeds A. C. Gilbert, president of the Gilbert 
Paper Company, Menasha, Wis. 


Leech and Gilman Nuptials {0 count the 


Thomas Leech, Jr., sales representative of the 
Whiting-Plover Paper Company, Stevens Point, Wis., 


and Miss Frederika Whiting of Neenah, Wis., were . 
married Saturday evening, September 9. The wed- im 0 all a eT 
ding took place at the home of the bride’s father, 
F. B. Whiting, president of the George A. Whiting 
Paper Company, Menasha, Wis., and of Whiting- 


* * 
Plover. 

Another wedding took place Saturday afternoon, mills sil 
September 2 at the First Methodist Church at Green 
Bay, Wis., when Joseph A. Gilman of New York 
City, took as his bride Miss Jeanette Baker of Green 


Bay. Mr. Gilman is associated with the International 
Cellucotton Products Company in New York. 


Tests for Printing Qualities of Paper CINCINNATI 


A new series of standard paper testing waxes has 


been announced by the Dennison Manufacturing 
Company, Framingham, Mass. The waxes are de- 
signed to be used by paper manufacturers, coated 
Paper manufacturers, printers, lithographers, and 


others concerned with the development, inspection, 
and control of paper for coating and printing pur- 
poses. The new waxes are said to be less brittle and 
give test results which are more sharply defined. 


Paper manufacturers, coating mills, and printers use THE CINCINNATI RUBBER 


these calibrated waxes for determining the suitability 


of a paper for specified press requirements, The MANUFACTURING CO. 


many uses for such a testing wax are apparent. The 
Series of waxes is so designed and standardized as to Te eda 
have a graduated degree of adhesion. 
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Financial News of Pulp and Paper Industry 


Final Meeting Held By Sherman Creditors — Virginia Paper and Chemi- 
cal Co. Chartered — Pulp Securities Up—Bellows Falls Co. Incorporated 


— Nekoosa-Edwards Earnings 


New York Stock Exchange 


A. P. W. 2% 
Armstron 33 
Celotex Corp. 9 
Celotex Corp., pf. 62% 
Certain-Teed Products Corp 6 
Certain-Teed Products Corp., pf. 
Champion Paper & Fibre Co 
Congoleum-Nairn Co. 
Container Corp. of America 
Continental-Diamond Fibre Co 
Crown-Zellerbach Co. 
Crown-Zellerbach Co., 
ag NS RAS gg RS A SS 
Robert Gair 
Robert Gair, 
International Paper & Power 
International Paper & Power, pf. 

ohns-Manville Corp. 

imberly Clark Corp 
MacAndrews & Forbes 
MacAndrews & Forbes, pf. 
CE: 26 ciel eck sasvecke sage shes oe 
Mead Corp. 
ae Com. pf 
Paraffine Companies, Inc 
Ruberoid Co. 
Scott Paper Co. 
Scott Paper Co., pf 
Sutherland Paper Co. 
Union Bag & Paper Corp 
United Paperboard Co 
U. S. Gypsum Co 


New York Curb Exchange 
High, Low and Last for the Week Ending September 13, 
American Box Board Co 
Brown Co., p 
Great Northern Paper 
St. Regis Paper Co 


St. Regis Paper Co., pf 
Taggart Corp. 


Sherman Paper Co. Creditors Meet 


[From OUR REGULAR CORRESPONDENT] 

Dexter, N. Y., September 11, 1939—A final meet- 
ing of creditors of the defunct Sherman Paper Com- 
pany was held this week before Judge John Conboy, 
referee in bankruptcy, at which certain assets were 
sold for $1,216. Adjournment was then taken until 
September 16 when it is likely a dividend to creditors 
will be declared. This dividend will probably be 
small because of the small amount of assets to meet 
nearly a half billion dollars of liabilities. The pulp- 
wood terminal property at Morristown in which the 
bankrupt had a small equity was sold to Charles 
Schermerhorn for a small sum. The Horr home at 
Great Bend, upon which the trustee in bankruptcy 
had a $2,000 mortgage, was sold to Mrs. Alice T. 
Sherman for $1,000. A claim against the state for 
$181.83 of compensation insurance was sold to Mrs. 
Sherman for $100. O. Palmer Barnes, trustee of the 
assets of the bankrupt, purchased accounts receivable 
for $106. Attorney Claude Dunk appeared for the 
trustee. 


Virginia Paper Chartered for $40,000 


The Virginia Paper and Chemical Company, Inc., 
Roanoke, Va., has been chartered with maximum 
capital of $40,000 to do a manufacturing and whole- 
sale and retail business. John Early Moore is presi- 
dent. 


Rise — Japan May Fix Pulp Price. 


Pulp Securities Show Rise 


SEATTLE, Wash., September 3, 1939—A rapid rise 
in offers for the stocks of pulp companies of this 
state, and reputed prospects of near future increases 
in the price of their products, accompanied by a cor- 
responding enlargement of their working forces in 
forests and mills, were checked up in investment 
circles here yesterday as one of the most immediate 
and important effects of the European situation upon 
Pacific Northwest business and industry. 

Stocks of Rayonier, Inc., operating mills at Shel- 
ton, Port Angeles and Hoquiam of this state as well 
as one in Florida; the Soundview Pulp Company, op- 
erating at Everett, and the Puget Sound Pulp and 
Timber Company, with mills at Bellingham and Ana- 
cortes, all were shown by investment house executives 
to have shared generously in increases recorded for 
pulp securities. Bids on these stocks were declared to 
have advanced at rates ranging from $1.50 to around 
$3 a share during the last week. 


Bellows Falls Paper Co. Incorporates 


Articles of association were filed in the secretary 
of state’s office of Vermont last week by the Bellows 
Falls Paper Company, Inc., the incorporators of 
which are Minnie I. Marshall and Sumner G. Allbee 
of Bellows and Frederick Van Ness of Norwich, 
Conn. The authorized capital is $10,000, consisting 
of 1,000 shares of common stock of a value of $10 
a share. The purposes of the corporation are to 
manufacture paper of all kinds and to deal in paper, 
twine and all allied products as wholesale and retail 
jobbers. 


Nekoosa-Edwards Earns $57,007 


APPLETON, Wis., September 11, 1939—Increased 
earnings were reported by the Nekoosa-Edwards 
Paper Company, Port Edwards, Wis., according to 
a statement issued last week. The net income for the 
period from January 1 to July 15, 1939 was $57,007, 
as compared with $30,324 in the comparative 1938 
period. Earnings were equivalent to 92 cents per 
share, against 49 cents the previous year. Shares of 
stock outstanding were reported at 62,081, compared 
with 62,850 last year. 


Japan May Establish Price on Pulp 


Wasuincrton, D. C., September 12, 1939—Accord- 
ing to a report in a Japanese trade paper, the govern- 
ment is considering the establishment of official prices 
for rayon and paper pulp in the near future. Although 
the government has established fixed prices for vari- 
ous manufactures of pulp such as rayon, staple fiber 
and paper, it has not endeavored to exercise any 
control over pulp prices aside from requesting Jap- 
anese producers to effect voluntary reductions in 
their quotations. 
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Government Paper Bids and Awards 


[FROM OUR REGULAR CORRESPONDENT] 

WasHINGTON, D. C., September 13, 1939—Barton, 
Duer & Koch Company will furnish the Government 
Printing Office with 29,447 pounds (201,000 sheets) 
of 36 x 47% white sulphite writing paper at 4.4 
cents and the Cauthorne Paper Company will furnish 
88,340 pounds (603,000 sheets) same yellow at 4.96 
cents. R. P. Andrews Paper Company will furnish 
15,000 pounds (7500 sheets) 22 x 28 best quality 
hard rolled binders board at 5 cents. Bids for all of 
these items were received on August 30. 

Stanford Paper Company will furnish 42,250 
pounds (250,000 sheets) of 28 x 41 dull coated book 
paper at 5.84 cents, bids for which were received on 
August 25, 

R. P. Andrews Paper Company will furnish 150,- 
000 sheets of 17 x 22 white gummed paper at $4.53 
per M sheets and the Whitaker Paper Company will 
furnish 5,000 pounds of No. 1 gummed kraft paper 
in 24” rolls at 6.7 cents. Bids for these items were 
received on August 21. 

Graham Paper Company will furnish 33,800 
pounds (100,000 sheets) of 75 per cent rag, litho 
finish map paper various sizes at 10.49 cents, bids 
for which were received on August 16. 

Mudge Paper Company will furnish 49,307 pounds 
(195,000 sheets) of 50 per cent rag, various sized 
lithograph finish map paper at 9.17 cents, bids fos 
which were received on August 11. 

Old Dominion Paper Company will furnish 28,050 
pounds (300,000 sheets) of 32 x 42 pink sulphite 
writing paper at 5.2494 cents, bids for which were 
received on August 9. 

Stanford Paper Company will furnish 1,584 
pounds (24,000 sheets) of 28 x 34 yellow sulphite 
writing paper at 9.95 cents, bids for which were re- 
ceived on August 7. 

Mathers-Lamm Paper Company will furnish 1,000 
sheets of 25 x 38 paraffine manila paper at 12.5 cents 
and Whitaker Paper Company will furnish 74,947 
pounds (503,000 sheets) of 29 x 48 white sulphite 
writing paper at 4.425 cents. Bids for these items 
were received on August 4. 


National Pulp & Paper Company will furnish 150,- 
pounds of newsprint paper in 48 inch rolls at 
= cents, bids for which were received on August 


R. P. Andrews Paper Company will furnish 40,- 
000 pounds of yellow sulphite writing paper in 32 
inch rolls at 4.48 cents, bids for which were received 
on July 24. The same company will also furnish 5,000 
pounds of oiled manila tympan paper in 38 inch rolls, 
at 7 cents, bids for which were received on July 21. 

Whitaker Paper Company will furnish 2,910 
pounds of 21 x 32% inches buff sulphite index paper 
at 8.3 cents, bids for which were received on July 17. 

R. P. Andrews Paper Company will furnish 240,- 
000 pounds of 25 x 38 M. F. book paper at 4.02 cents. 

The Printing Office has received the following bids 
for 76,370 pounds (210,000 sheets) of 100 per cent 
rag, white chart paper; Old Dominion Paper Com- 
pany, 19.639 cents; Barton, Duer & Koch Paper 
Company, 15.33 cents; R. P. Andrews Paper Com- 
pany, 15.54 cents; Stanford Paper Company, 20 
cents; Whitaker Paper Company, 20.19 cents; Walk- 
t, Goulard Plehn Company, 20.09 cents less 1 per 
cent; and Marquette Paper Company, 16.78 cents. 
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° DISPERSION 


Suitable for ALL types of paper ranging 
from thin printing papers and waxing 
tissues to coated book and magazine stocks. 


UNITANE O—110 was especially developed for 
paper pigmentation. Its excellent dispersion in 
water promotes good retention and excellent sheet 
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it produces whiter sheets of great brilliance, 
and superior printing qualities. 


SAMPLES of UNITANE O-110 will 
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Indianapolis Demand Expands 


INDIANAPOLIS, Ind., September 11, 1939—A 
further slight expansion was seen during the last 
week in paper demand in this section. Most jobbers 
are well satisfied with volume in spite of the holiday, 
September 4, which cut into business. It is very dis- 
cernible now that the fall season will be better than 
last fall and the trade expects a continued good vol- 
ume during the present month. Prices in all grades 
are firm with a tendency toward higher levels in some 
items. Credit conditions continue to improve and 
losses this year are expected to be less than a year 

0. 

Container demand continues good in spite of the 
lateness of the season which has cut into the volume 
being sold to the ice cream trade. Other lines are 
taking up this slack and most of the factories are 
increasing their production slightly. Warehouse stocks 
are being held low, however, and likely will be kept at 
a low point during the entire fall. 

This week saw a big drop in demand for summer 
specialties. Dealers have been buying cautiously for 
a month and few of them will have much carry over. 
Volume this year was considerably larger than a year 
ago. Tissues continue to move satisfactorily. 

Demand for books, ledgers and covers shows some 
improvement and it is expected this improvement will 
continue into the late fall. Inquiries are heavier than 
usual leading the trade to believe a further improve- 
ment is certain this month. A number of the larger 
advertising agencies are reporting direct by mail cam- 
paigns in prospect and the catalogue business during 
late fall should be heavier than a year ago. 


Newsprint demand has shown a sharp increase 
since war was declared in Europe. Both domestic 
and foreign advertising has increased particularly in 
the smaller papers. Prices are very firm and an in- 
crease would not surprise anyone. Building paper 
demand increased last week following a month of 
dullness. A better mill demand for waste paper and 
rags is reported with somewhat stronger prices. 


U. S. Paper Production Increased 


Paper and paperboard production in the United 
States during July, 1939, totaled 1,007,965 tons, an 
increase of 6 per cent above production in July, 1938, 
the Forest Products Division, Department of Com- 
merce reported today. 

Production of paper and paperboard for the first 
seven months of 1939 aggregated 7,573,705 tons, an 
increase of 18 per cent over the production in the 
first seven months of 1938, but 9 per cent less than 
the production in the corresponding period in 1937. 

United States production of wood pulp for July 
totaled 557,866 tons, a 6 per cent decrease from the 
production in June, but 23 per cent greater than the 
production of wood pulp in July, 1938. 

Seven months production of wood pulp during the 
current year aggregated 4,037,321 tons compared with 
3,182,902 tons for the comparable period in 1938 and 
slightly above the wood pulp production for the cor- 
responding period in 1937. 

Approximately 40 per cent of all wood pulp was 
sulphate wood pulp, 28 per cent was sulphite, and 25 
per cent was groundwood pulp. 


TRIMBEY 
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NO PUMPING 
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uality papers demand quality dyes 










HE production of brilliant whites on all 
T clesses of paper from bond and magazine 
to book and writing, requires dyes possessing 
good fastness to light and yielding a minimum 
of two-sidedness. 

Du Pont HALOPONT* colors are the solu- 
tion to the problem. They embody the essen- 
tial properties for this specialized type of 


application. 











Brightness 

Instantaneous Dispersion 
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Excellent light fastness 
Excellent working properties 














They may be added to beater or chest in dry 
form, developing their full shades in only 
seven to ten minutes; will not granite or 
bleed; are unexcelled for glassine shades, as 
they are not dulled by super-calendering. The 
range embraces 
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COMING EVENTS IN PAPER INDUSTRY 
New Encianp Sectien. Technical Association of the Pulp and Ee 


Industry—Third Friday of each month at the Roger Smith 
Holyoke, Mass. 


Derawarz Vatitry Section. Technical Association of the Pulp and 
pees a —Second Friday of each month at the Engineers Club, 
adeipnia, 


Laxe States Secreon Technical Association of the Pulp and Paper 
Industry—Second Tuesday of each month at the Conway Hotel, 
Appleton, Wis. 


Katamazoo Vatiey Section. Technical Association of the Pulp 
and Paper a & os sa of each month at the Park, 
American Hot: 


Nationa Sarety y CpUne, Panes anp Pucr Sscrion, Annual Meet 
ing, Atlantic City, N 


BUSINESS CONTINUES UPWARD 


In the opinion of government and other economists 
as well as many leading business men, the United 
States will gain a good measure of prosperity by re- 
maining a neutral party to the struggle in Europe. 
Many changes and adjustments must be made in our 
own political and business economy to effectively 
meet the new conditions which are arising and which 
are expected to arise to alter the former patterns in 
international trade. Confining consideration mainly 
to the economic and business side of the subject, it 
is quite plain that conditions today are in most re- 
spects dissimilar to those present in 1914. It is the 
opinion of some economists that the realization of an 
$80,000,000,000 national income is possible for the 
next fiscal year. 

The trend of business since the first of the current 
month may be taken as some indication how this 
country is likely to benefit through increased exports 
to countries lying south of us. Latin America is 
beginning to look to this country as the best source 
of supply for a diversity of raw materials, semi- 
manufactured and finished goods. Orders for plant 
equipment, tools and other products are now being 
placed here and a rapidly expanding trade with 
countries lying southward is expected. Orders by 
European buyers are being cancelled here but this 
business loss is reported to be more than offset by 
heavier buying by Latin America, South America, 
and Australia. This demand was anticipated by ex- 
porters but it is already of greater volume than had 
been expected. 

Some indication of the difficulties which domestic 
business must expect to meet if the unsettled condi- 
tions in Europe should long continue are now being 


experienced. Marine war risk insurance has already 
been advanced. The new schedule announced last 
week, divides Europe into two sections with different 
rates for each. In all cases, American flag vessels 
were given a preferential rate of 144 to 2 per cent 
below the premiums on foreign ships. Under the 
new schedule cargoes to the United Kingdom, includ- 
ing the Irish Free State, the Continent of Europe, 
Gibraltar to Holland and including Norway, not 
south of Bergen by the Northern route, are charged 
$6 a $100 in foreign bottoms and $4 in United States 
ships. To Denmark, all other Norwegian ports and 
Sweden not beyond Malmo, the rate is $8.50 for for- 
eign ships and $6.50 for American ships. The critical 
situation in Europe has created problems for foreign 
traders and James A. Farrell, chairman of the Na- 
tional Foreign Trade Council announced last week 
that the group’s annual convention this year, held 
in New York on October 9 to 11, will be devoted 
exclusively to problems arising from the confused 
situation in central Europe. 

In a letter to the industry dated September 7, the 
American Paper and Pulp Association, prudently 
advises American business men to be calm, and staies 
in part: “For the first six months of this year the 
paper industry has operated at near record levels. 
Consumption has kept pace with production. Nor:al 
business prospects were bright. The last half year 
appeared to offer an excellent operating opportunity. 
If trade increases, even though it is confined to mate- 
rials that can be exported under the present Neutral- 
ity act, an additional demand may be super-imposed 
upon a record normal demand and a new all-time 
record of production may easily be attained. 

“The wood pulp situation is giving the industry 
concern at the moment. Information as to the possi- 
bility of getting overseas shipments through is ob- 
viously at this early date sketchy and vague. Rumors 
as to the interment of cargoes in German boats adds 
to the uncertainty. The pulp market has turned from 
weakness to great strength and undoubtedly some 
very foolish bids are being offered. In 1914 the vol- 
ume of overseas pulp shipments was substantially less 
than it is today and the dependence of American 
industry upon such shipments was also less. The rec- 
ords indicate, however, that following an initial in- 
crease in prices and considerable uncertainty as to 
receipt of overseas supplies, Shipments came through 
fairly regularly and subsequent price increases did 
not occur until the latter part of 1916. This is the 
only precedent we have to go on. Although it is not 
directly applicable, it is reassuring to some extent. 
The problem of what the industry can do in case of 
actual shortage of supplies is being studied by the 
association with the view of setting up safeguards 
in so far as possible . . . Government action within 
the United States must be reckoned with. What safe- 
guards against profiteering or as prevention of a 
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boom will be taken by the Administration within the 
authorities that it now possesses or by the Congress 
when the special session is called, cannot be accurately 
foretold. Such action may have a most important 
bearing upon business plans.” 


Some doubt has been expressed by business men 
that American railroads may not be able to handle 
any increase in traffic resulting from rapid expansion 
of trade resulting from the critical situation in Eu- 
rope. Presidents of the New York Central, Pennsyl- 
vania, and Baltimore and Ohio Railroads discussed 
the situation with J. J. Pelley, president of the Asso- 
ciation of American Railroads last week. They de- 
clared that the roads can handle up to 25 per cent 
more tonnage than at present and with repairs to 
equipment on hand can handle 50 per cent more than 
at present. “Freight trains are more than 60 per cent 
faster, on the average, than they were in 1920, while 
the average output of transportation for each hour 
that trains are on the road has been more than doubled 
in the same period.” 

All business indices show that business activity is 
now on the threshold of rapid expansion. It is also 
to be expected that industry and trade must experience 
and overcome difficulties and there is little doubt that 
American private enterprise possesses the ability to 
solve whatever problems in production and transpor- 
tation that may arise in the future. 





Superintendents Elect Officers 
[FROM OUR REGULAR CORRESPONDENT] 


MonTrEAL, Que., September 12, 1939—R. J. Mc- 
Innes, president of the Canadian Pulp and Paper 
Association, addressing the annual fall meeting here 
of the New York-Canadian division of the American 
Pulp and Paper Mill Superintendents Association, 
called on men in the paper industry to realize fully 
the responsibilities and emergencies of the present 
situation, and to keep a steady balance. Mr. McInnes 


spoke at the luncheon which brought the meeting 
to a close. 


A. J. Loman, of the Robert Gair Company, Tona- 
wanda, N. Y., was elected chairman of the New 
York-Canadian division, succeeding C. P. Ludington, 
of the E. B. Eddy Company, Hull, Que. Other offi- 
cers for 1940 are R. G. Englehardt, of the Oswego 
Falls Corporation, Fulton, N. Y., 1st vice-chairman; 
J. W. Youngchild, of the International Paper Com- 
pany, Fort Edward, N. Y., 2nd vice-chairman; H. E. 
Karberg, of the Alliance Paper Mills, Merritton, 
Ont., 3rd vice-chairman; and Gordon Booth, of the 


Robert Gair Company, Tonawanda, N. Y., secretary- 
treasurer. 


Prior to the luncheon, technical discussions were 
held, and several papers were presented to the meet- 
ing. These included ones by Dr. J. N. Swartz, of the 
Howard Smith Paper Mills; J. B. Beck, of the E. B. 


Eddy Company; and C. D. Malcom, of J. R. Booth, 
Limited. 


a guest at the luncheon was Homer Byington, 
United States Consul-General at Montreal. 
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Production Ratio Report 


These statistics are based upon paper production 
reports to the American Paper and Pulp Association : 


COMPARATIVE MONTHLY SUMMARIES? 


Months 1939 1938 1937 1936 1935 1934 
JaMGRET 0400600 77.5% 63.9% 90.3% 76.1% 65.8%  ..... 
February ...... 81.7% 68.7% 90.1% 77.9% 70.0% ..... 

Td wing 65:0 84.0% 69.6% 90.3% 76.0% 70.5%  ..... 
a rr 82.9% 68.3% 92.1% 82.3% 70.0% ..... 

OF scvecevcee 80.2% 69.0% 90.6% 81.6% Pn”. «<saee 
Mh séhaceanie 79.5% 66.0% 87.3% 80.7% 72.3%  ..... 
MEN Eiasasaenen 75.1% 72.0% 81.8% 77.3% 64.9% ..... 
Auge 6.cccccs 81.7% 77.2% 82.9% 81.5% 70.9% ..... 
ee Sree 76.3% 78.6% 80.5% 71.9% 58.2% 
CEE ectecetc veces 82.5% 73.5% 87.6% 75.6% 64.7% 
November ...... «...+. 79.6% 61.9% 88.0% 75.3% 61.7% 
DOE Facees .00<00 74.4% 54.5% 85.9% 71.2% 59.6% 
Year Average... ..... 72.3% 80.6% 81.3% 705%  ..... 
First 35 weeks.. 80.5% 69.4% 87.9% 79.2% 69.2% ..... 


COMPARATIVELY WEEKLY SUMMARIES‘! 


CORRESPONDING WEEKS, 
CURRENT WEEKS, 1939 1938 


Wet Ec an Ktdsebocceses 81.7% DOES sc inckdavaviwens 77.1% 
PEE Divetisovcvecee 80.3% Creve ckwenaeden 73.2% 
August 12...ccccccccece 82.7% BE Ban cc crcccececes 77.2% 
SS ree 82.7% PE cccancccetins 78.0% 
BER Bed cc cccccececes 82.5% SI EF cndsevceceiccs 80.1% 
Se: Be cc cccsiccce 79.0% SY Five tenn devdas 77.5% 


The following statistics show the number of mills 
reporting by ratio groups: 


NUMBER OF MILLS REPORTING—CURRENT WEEKS 
July Aug. Aug. Aug. Aug. Sept. 
29 5 12 19 26 2 


Ratio Limits 1939 1939 1939 1939 1939 1939 
0% to S0%.i...+-e, 70 71 54 66 64 37 
51% to 100%........... 235 229 245 228 207 115 


Total Mills Reporting... 305 300 299 294 271 152 


PAPERBOARD OPERATING RATIOS 


Per cents of operation based on “Inch-Hours” re- 
ported to the National Paperboard Association: 


1938 crave 60% 67% 71% 69% 64% 67% 63% 

Year 
Year Au Sept Oct. Nov. Dec Avg 
SSE cdcctoccssoxese 67 77% 71% 61% 66% 
We 686000eseecacas 75% 78% 82% 80% 74% 72% 
OR Sdccededscceees 74% 69 65% 55% 45% 73% 
es Pe eReaW keadnees 66% 66% 70% 65% 59% 61% 


Week end. July 29, 1939—70% 
Week end. Aug. 5, 1939—70% Week end. Aug. 26, 1939—72% 
Week end. Aug. 12, 1939—71% Week end. Sept. 2, 1939—73% 


1 Production-capacity ratios are based upon six-day capacity ratings 
which are adjusted periodically to correspond with the ratings re- 
ported by individual companies. Ratios are subject to revision until 
all reports are received. 


Week end. Aug. 19, 1939—72% 


Heads Morris Machine Works 


Morris Machine Works of Baldwinsville, N. Y., 
announces the appointment of M. H. Morris as presi- 
dent, J. L. Lonergan as vice president and general 
manager, A. G. Forssell as second vice president, and 
the reappointment of R. S. Mercer as secretary and 
treasurer. All of these officials have been associated 
with the company for many years. Mr. Lonergan’s 
advancement follows more than 37 years of company 
service, the last 25 of which have been in executive 
positions, Mr. Forssell has been chief engineer and 
sales manager for the last 5 years, before which he 
had been with the company for several years working 
on the design of Morris Centifugal pumps, hydraulic 
dredges and steam engines. 

The new executive personnel therefore represents 
a continuation of the company’s policies which have 
maintained its outstanding position in its field dur- 
ing 75 years of existence. 
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Mills equipped with Verigraph Control are producing prac- 
tically every kind of paper with correct equilibrium moist- 
ure content — an essential in quality paper. The Verigraph 
directly measures the moisture content of the moving paper 
while it is being dried — and automatically holds any de- 
sired moisture balance in the paper. » » » Added features — 
the new hygrometer, replaceable plug-in type hygrometer 
elements, new temperature controller, simplified operation, 
new hygrometer mountings — bring extra profits to users. 
The savings made possible are not confined to lower pro- 
duction costs. A more uniform and improved product will 
also increase the business volume and goodwill of the 
manufacturer. » » » Every papermaker should have the full 
story — write for full details and our new bulletin 212-1. 


THE FOXBORO COMPANY 
114 Neponset Avenue, Foxboro, Massachusetts, U.S.A. 
Branch Offices in 25 Principal Cities 


Present Installations Operating On: 


Bag Index Postcard 
Blueprint Kraft Poster 
Board Label Pulp 
Bond Ledger Rag 
Book Linen Specialties 
Bristol Lithograph Tablet 
Catalogue Manila Tag 
Cover Mimeograph Typewriter 
Envelope Newsprint Waxing — 
Groundwood Offset Writing 
Onion Skin 


REG. U.S. PAT. OFF. 


RECORDING | CONTROLLING - INDICATING 
nstrum ents 


TEMPERATURE - LIQUID LEVEL 
PRESSURE + FLOW + HUMIDITY 
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Stains for Determining the Degree of 
Cooking, the Degree of Bleaching, 
and the Purity of Pulp’ 


Abstract 


Based upon the fact that lignin has an affinity for 
certain salts and basic dyes and that cellulose has an 
affinity for direct dyes and, further, that the relative 
absorption of a combination of these salts and dyes 
by the individual fiber depends upon the degree of 
cooking, bleaching, and purification of the pulp, modi- 
fications of the modus operandi of some well-known 
stains have been worked out so that they can be used 
to determine the degree and uniformity of the cook 
of a pulp, the degree to which a pulp has been 
bleached, and the uniformity of the purity of a pulp. 


The quality of pulps produced by the modern 
chemical treatments of raw materials, exact specifica- 
tions, and sometimes price regulations make it de- 
sirable that the fiber analyst be able to determine 
the relative degree and uniformity of the cook of a 
pulp, the degree of bleaching to which it has been 
subjected, and the actual purity of the fibers. 

A careful study of the color reactions produced 
with various types of fibers by the different iodine 
stains shows that, through their use, it is possible 
to determine, to a certain degree, the uniformity of 
cook and the bleachability of pulps. This is sup- 
ported by Sutermeister’s statement (1) that less 
thoroughly cooked sulphite fibers give a greenish- 
yellow reaction with his stain by Korn’s observation 
(2) that chemical pulps with different degrees of 
cooking give different color reactions when stained 
with the Alexander stain, and by the work of the 
author (3). 

However, as will be shown later, the use of certain 
dyes is much more efficient for the determination of 
these properties. For many years dyes have been 
used in fiber technology for the differential staining 
of pulp fibers, principally for the differentiation of 
unbleached and bleached sulphite (4-8), and of un- 
bleached sulphite and sulphate pulps (9). 


_— 


ro Presented at the Fall Meeting of the Technical Association of 
Ser oP and Paper Industry,. Syracuse, N. Y., September 12 to 14, 


*Member TAPPI, Research Associate and Instructing in Fiber Micro- 
y, The Institute of Paper Chemistry, Appleton, Wisconsin. 


By John H. Graff* 


The Bright Stain 


The Bright stain (7) was developed for the dif- 
ferentiation of unbleached and bleached pulps and, 
as modified by Filz (10) and later by Kantrowitz and 
Simmons (11), is as follows: 

Solution A: This solution is made by dissolving 
2.7 grams of ferric chloride (containing 6 molecules 
of water of crystallization) in 100 cc. of distilled 
water. 

Solution B: This solution is made by dissolving 
3.29 grams of potassium ferricyanide in 100 cc. of 
distilled water. 

Solution C: One-half gram of crude benzopurpurin 
4B is dissolved in 100 cc. of boiling 50 per cent 
alcohol. 


Equal parts of solution A and solution B are 
mixed in a small beaker and a drop or two of this 
mixture is spread over the fiber field of a previously 
made slide. After this has stood for about one 
minute the stain is strained off, the excess stain is 
blotted up, and the slide is washed by dipping it 
carefully into a large beaker of distilled water. 
A drop or two of solution C is now spread over the 
field and allowed to stand for two minutes, after 
which time the slide is drained, the excess stain is 
blotted up, and the slide is finally washed in distilled 
water as before. A cover glass is placed over the 
fiber field, using distilled water as the mounting 
medium, and the field is then examined microscop- 
ically. 

This method of staining is said to give the follow- 
ing color differentiation of the fibers: 


A red color is produced by bleached fibers or those 
practically free from lignin. 

A blue color is produced by unbleached fibers con- 
taining lignin. 

Those familiar with pulping will realize, however, 
that the following facts are important in this con- 


‘nection: 


1. Medium-cooked pulps present great variations 
in the degree of delignification of fibers in a single 
cook. 


2. Fibers of medium and soft cooks and, in recent 
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years, of specially treated unbleached pulps show 
color reactions which make it difficult to distinguish 
the unbleached from the bleached fibers. 

3. The color reaction of the ferric ferricyanide 
reagent varies with the relative amount of lignin re- 
maining in the pulp. 

4. The dye absorption of the fibers varies with the 
purification of the pulp fibers. 


Color Reaction on Unbleached Pulp 


Because of these facts, the color reaction of in- 
dividual fibers of an unbleached pulp when stained 
by this method varies proportionally with the degree 
of cooking from blue through gray blue, blue red, 
and red blue to red. This can be used for determin- 
ing the degree and uniformity of the cooking of an 
unbleached pulp by giving the different color re- 
actions arbitrary evaluations, finding the percentage 
of fibers in each color group, and carrying out the 
necessary calculations. 


Value of Color Groups 


Arbitrary values given to the different color groups 
as produced by this stain are as follows: 


20 per cent cooked 
40 per cent cooked 
60 per cent cooked 
80 per cent cooked 
100 per cent cooked 


For demonstration four unbleached sulphite pulps 
with different permanganate numbers were stained by 
the modified Bright stain method; the percentage by 
number of the fibers in the five main color groups 
for each one of the pulps was calculated; these per- 
centages were multiplied by the arbitrary numerical 
value of the degree of cook given to each color re- 


TABLE I 
DETERMINATION OF UNIFORMITY OF COOKING OF PULPS 
Pulp 1 (Permanganate Number 9.60) 


Cooking Percentage 
Value by Number 
Color Frequency b 


Bite QFAy .....0 12 


rt ty 
0 CEE EEE EEE 
2 4 6 8 10 12 
Permanganate Number 


Fic. 1. 
Relation Between Permanganate Number and Total Per Cent Cook. 
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Per Cent Bleached Fibers 


Permanganate Number 
Fic. 2. 


Relation Between Hesmanguaste Tiember and Percentage of Bleached 
‘ibers 


action group; and the sum of the calculated values 
was determined. Results of two sets of counts for 
each pulp are given to indicate the accuracy with 
which the values may be duplicated. 

The above tabulations show that there is a good 
check for each sample between the counts of the 


TABLE I—Continued 
DETERMINATION OF UNIFORMITY OF COOKING OF PULPS 


Pulp 2 (Permanganate Number 7.50) 


Cooking Percentage 
Value by Number 
Frequency b 


Pulp 3 (Permanganate Number 4.75) 


Cooking Percentage 
Value by Number 
Frequency b 


Pulp 4 (Permanganate Number 2.60) 


Cooking Percentage 
vous by Number 
Color Frequency b 
Blue 
Blue gray .. 
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fibers showing different color reactions and that the 
average cooking value and the percentage by number 
of the pure red fibers increases in indirect propor- 
tion to the permanganate number of an unbleached 
sulphite pulp, i.e., the lower the permanganate num- 
ber of an unbleached sulphite pulp, the larger will 
be the number of red fibers recorded as bleached. 

Fig. 1 shows the relation between the permanganate 
number and the total per cent cook. Fig. 2 shows 
that, in the case of Pulp 3 with a permanganate num- 
ber of 4.75, at least 25 per cent of the pulp would 
be determined as bleached sulphite and that in the 
case of Pulp 4 with a permanganate number of 2.60, 
almost 40. per cent of this pulp would be called 
bleached. 

These results demonstrate that the Bright stain 
cannot be used for the determination of the percent- 
age of unbleached and bleached pulps in a paper fur- 
nish but that it is a quick method for determining the 
approximate degree of cooking and the uniformity 
of the cook of a pulp. 

Although good results are obtained by this method 
the application of dyes for staining is simply a dyeing 
process, in which the dyes are taken up according 
to the chemical characteristics of the fibers and the 
dyes. The operation, therefore, may be carried out 
conveniently by dyeing the fibers in a beaker accord- 
ing to described methods, transferring the fibers to 
slides, and mounting them in water or other media. 
In this manner a much more uniform and repro- 
ducible dye differentiation of the fibers will be 
obtained. 

The following method of applying this stain should 
be used : 

One and a half grams of thoroughly disintegrated 
paper or pulp is squeezed dry between the fingers, 
placed in 50 cc. of a mixture of equal parts of solu- 
tions A and B at room temperature, and stirred for 
one minute. The pulp is then strained through a 
bolting cloth or nainsook, squeezed dry, and washed 
once with 500 cc. of distilled water in an Erlenmeyer 
flask; after straining and squeezing dry, it is placed 
in 50 cc. of solution C at room temperature and 
stirred for two minutes; it is then strained, squeezed 
dry, and washed with 500 cc. of distilled water, after 
which the strained pulp is diluted to the proper con- 
sistency (in a test tube) for transfer to a slide. 


The Cooking or Bleachability Stain 


A careful study of the reaction of pulps and fibers 
with certain stains or dyes will show a marked varia- 
tion in the behavior of the different fibers of the same 
pulp, depending upon the extent to which the pulp 
as a whole has been cooked or bleached and also upon 
the general purity of the pulp. This observation was 
first reported by Behrens in 1896 (4) in his discus- 
sion of the use of Malachite Green. In 1920 Seibert 
and Minor (8) published an article on a method for 
the “Differentiation of Sulphite Pulps,” using a mod- 
ification of Behrens’ technique. Since the methods 
used by these investigators were more or less general 
in character, it was necessary to standardize the 
method of dyeing and to interpret the results. 

If unbleached pulp is dyed by a standard method, 

tst with malachite green and then with congo red, 
and microscopic slides are prepared, it will be found 

at some fibers are dyed pure green, some lighter 
green with red markings, others red with green mark- 
ings, and still others pure red. The relative propor- 


tion of the differently colored fibers in the pulp de- 
pends upon the degree to which the pulp has been 
cooked. The more red fibers with green markings 
or pure red fibers present, the more the pulp has 
been cooked; the more green fibers with red mark- 
ings or pure green fibers, the less the pulp has been 
cooked. 


The various colored fibers have been given the 
following arbitrary values: 
Variations of green 3 
Red with strong sean mutiees 


Red with faint tint of green 


60 per cent 
Lightly broken red 
Pure red 


80 per cent 
100 per cent 

By this method, not only the degree of cooking of 
the pulp, but also the uniformity of the cook can be 
determined. The process by which the pulp is made 
and the kind of fibers used have no bearing on the 
results. 

A much better and more accurate method for de- 
termining the degree of cooking of a pulp, however, 
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is to treat enough pulp so that a sheet can be made 
on a felt in a Biichner funnel. The pulp sheet is then 
dried and its color is compared with a standard scale, 
which has been given arbitrary evalution from 30 to 
124%+. 


STANDARD SOLUTIONS 

The following solutions are used in the cooking 
stain test: 

Acetic Acid: Glacial acetic acid is considered as 100 
per cent in making up the 10 per cent solution. 

Malachite Green: This solution is made by dis- 
solving the proper number of grams of malachite 
green in distilled water to make a 0.5 per cent solu- 
tion. 

Ammonium Carbonate: Ten grams of ammonium 
carbonate are dissolved in 90 cc. of distilled water. 

Congo Red: This solution is made by dissolving 
the proper number of grams of congo red in dis- 
tilled water to make a 0.1 per cent solution. 

Calcium Chloride: Thirty grams of calcium chlor- 
ide are dissolved in 2500 cc. of distilled water; 1.25 
cc. of this solution are added to every 1000 cc. of 
distilled water used for washing the pulp. This makes 
a 0.0015 per cent solution of calcium chloride. 


a Note: It is very important that the dyes used are standard reagent 
yes. 
STANDARD METHOD OF OPERATION 

The following details of the dyeing operation have 
been standardized: the weight of pulp used, the 
strength of mordants and dye bath, the volume and 
temperature of dye bath, the method of washing, the 
composition of the wash water, the method of 
sheetmaking, the drying, and the method of reading 
the results. The most sensitive factors are the tem- 
perature of the dye bath, the density of the suspen- 
sion, the relative hardness or softness of the wash 
water, and the temperature of the drier. 

A representative sample of pulp is mixed with 
water in an Erlenmeyer flask and thoroughly disin- 
tegrated by shaking the flask vigorously. The pulp 
suspension is then filtered through a piece of bolting 
cloth or nainsook fastened to a metal embroidery 
hoop about 5% inches in diameter. The surplus water 
is squeezed out of the pulp and 10 grams of this 
moist sample are transferred to a 250-cc. beaker and 
thoroughly mixed with 200 cc. of 10 per cent acetic 
acid. The pulp is filtered off, squeezed dry as be- 
fore, and mixed in a beaker with 200 cc. of 0.1 per 
cent aqueous solution of malachite green which is 
at a temperature of 70 deg. C. The beaker is placed 
on the steam bath (Fig. 3), maintained at a tempera- 
ture of 70 deg. C., and allowed to remain for three 


Standard Drying Oven 
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Cooking and Bleach Stain Reading Device 


minutes. The pulp suspension must be stirred con- 
stantly while it is on the steam bath. 

After heating for three minutes, the pulp is filtered 
as before and the excess liquid is squeezed out. The 
sample is now placed in a 500-cc. Erlenmeyer flask 
and washed with five changes of 500 cc. of 0.0015 
per cent calcium chloride solution. 

The washed pulp is again transferred to the 250- 
cc. beaker and thoroughly mixed with. 200 cc. of 10 
per cent ammonium carbonate solution. The pulp is 
filtered off, squeezed fairly dry as before, and mixed 
in a beaker with 200 cc. of 0.05 per cent Congo Red 
which is at a temperature of 70 deg. C. The beaker 
is placed on the steam bath and allowed to remain 
there for three minutes at a temperature of 70 deg. 
C. The pulp suspension must be stirred constantly 
while on the steam bath. The pulp is again filtered 
and the excess liquid squeezed out. The sample is 
now placed in a 500-cc. Erlenmeyer flask and washed 
with five changes of 500 cc. of 0.0015 per cent cal- 
cium chloride solution. 


_ The washed pulp is then drained on a piece of felt 
in a 5¥%-inch Biichner funnel. The drained sheets 
with their supporting felts are placed one on top of 
the other and put under a press to squeeze out the 
remaining water. The sheets are then separated from 
the felts, squeezed with a rubber roller on a lacquered 
plate (squeegee plate), and placed in a drier (Fig. 4). 
The drier is kept at 70 deg. C., which has been se- 
lected as the standard temperature for drying the 
dyed sheets. 

The standard drying oven (Fig. 4) consists of a 
drying chamber (A) of asbestos board made to hold 
seven squeegee plates, which are arranged in zigzag 
formation in order that the air may travel over an 
under each plate; a heating element (B) with 2 
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switch control (a) for high, medium, and low heat; 
and an electric blower (C) with an air intake regu- 
lator (b). (The blower and the heater are wired 
in series so that the heater cannot be put on without 
the blower.) The window (d) makes it possible to 
observe the conditions of the sheets while they are 
in the drier. The temperature of the oven is meas- 
ured by the thermometer (c). 

By reducing the air inlet and keeping the heat on 
high, the temperature can be brought to 70 deg. C. 
in a very short time. It is best to have the air inlet 
about one half open and thus have a better control 
of the temperature. 

After the sheets are thoroughly dry a strip equal 
to the width between the standard color samples is 
cut from each one and matched as closely as possible 
with the cooking stain scale in a specially constructed 
reading box (Fig. 5). 

The cooking stain standards are arranged on a 
long strip of canvas-backed drawing paper and fast- 
ened on a wheel (A) suspended in the box (B). The 
wheel can be rotated on its axis (D) by the knob 
(d) and the strips can be compared with the standard 
through the opening at (b). On top of this box is 
the lighting arrangement (C) equipped with a 60- 
watt Daylight bulb. 


Distilled Water or’ Tap Water for Washing Dyed 
Pulps 

The cooking stain values are much lower when 
the dyed pulp is washed with distilled water than 
when tap water is used. The distilled water washes out 
very little of the green dye in the pulp but it removes 
practically all of the red. 

A series of experiments showed that the observed 
difference in the cooking stain values was in propor- 
tion to the relative hardness or softness of the water. 

Since the hardness of tap water varies from place 
to place and from time to time, tests were carried 
out to determine the amount of calcium chloride 
which should be added to distilled water to produce 
a water of standard hardness for washing the dyed 
pulps. Fig. 6 shows the results of these experiments. 
The horizontal lines show the cooking stain values 
of a pulp when washed with tap water and the corre- 
sponding curved line shows the cooking stain values 
obtained when the same pulp was washed with dis- 
tilled water containing different percentages of cal- 
cium chloride. 

As a result of these experiments, a 0.0015 per cent 
solution of calcium chloride, prepared as described 
above, has been adopted as the standard for washing 
the dyed pulps. 
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Time Required 
A single test can be made in half an hour and six 


tests in one hour and a half. One person can easily 
make 18 to 22 tests in a day. 
CORRELATIONS 
The curves in Figs. 7 and 8 show the relative rela- 
tion of these arbitrary cooking stain values to per 
cent lignin and the chlorine consumption of pulps. 
The four sulphite pulps used to illustrate the in- 
accuracy of the Bright stain for determining the per- 
centage of bleached and unbleached pulp were dyed 
as described above and gave the following results 
when compared with the standard cooking stain scale: 
Pulp Permanganate Number 
1 
2 


3 
4 


Cooking Stain Value 


Microscopic slides were also made of these four 
dyed pulps and the percentage by number of the 
fibers in the six main color groups for each of the 
pulps was calculated ; the percentages were multiplied 
by the arbitrary numerical value of the degree of 
cook given to each color reaction group; and the sum 
of the calculated values determined. The results of 
two sets of counts for each pulp are given to indicate 
the accuracy with which the values may be dupli- 
cated. These calculations are shown in Table II. 

The data indicate a good check between the counts 
of the fibers showing different color reactions for 
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each sample, and the average cooking value, as in the 
case of the Bright stain, and the percentage of pure 
red fibers increase in indirect proportions to the per- 
manganate number of the pulp; this shows that the 
stain cannot be used for the determination of un- 
bleached and bleached pulp. 


Percentage of Frequency 


Fig. 9 shows the percentage of frequency by num- 
ber of the different degrees of cooking of the fibers 
as determined by the Bright and by the cooking stain ; 
it is interesting to note that both these staining meth- 
ods show the same general characteristics for the 
four pulps, and also that each of these pulps must be 
considered very uniformly cooked. 


The Bleach Stain 


Wasicky (12) claimed that papers made of pure 
soda pulps show practically no color and that sulphite 
fibers are stained a deep violet when treated with 
gentian violet. 

An investigation of this staining method showed 
that sulphite pulps were dyed different strengths of 
blue violet depending upon the degree to which the 
pulp had been bleached. The colors range from a 
dark blue violet for the very lightly bleached pulps 
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to a faint tint for the highly bleached and purified 
pulps. Soda and sulphate pulps, instead of being 
colorless as stated by Wasicky, also varied in strength 
of color in proportion to their purification, but the 
color reactions were variations of broken blue violet. 


TABLE IT 


DETERMINATION OF UNIFORMITY OF COOKING OF 
PULP BY THE COOKING STAIN METHOD 


Pulp 1 (Permanganate Number 9.60) 
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Pulp 3 (Permanganate Number 4.75) 
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Extent of Bleaching 


However, the stain cannot be used for the differ- 
entiation of sulphite and soda pulps, particularly since 
the individual fibers show no color under the micro- 
scope. By modifying the staining method and mak- 
ing sheets of the dyed pulps in the same manner as 
for the cooking stain, it was found that the stain 
gave an excellent determination of the extent to which 
a pulp had been bleached and the relative purity of 
the bleached pulp. 

As mentioned before lignin has an affinity for basic 
dyes and cellulose has none. Thus, if a pulp is treated 
with a basic dye it will absorb this dye in proportion 
to the amount of lignin present in the fibers. 


Sensitivity of Gentian 


Experience has shown that one of the most sensi- 
tive dyes in this respect is gentian violet. If pulp, 
regardless of type, is treated with this dye as de- 
scribed below and sheets are made from it in the 
same way as for the cooking stain, color reactions 
ranging all the way from dark blue violet to prac- 
tically colorless will be obtained in proportion to the 
amount of lignin and other impurities present in the 
fibers. The various color reactions are given arbi- 
trary values and arranged on a color scale. These 
values are not only directly correlated with the 
amount of bleach required and with the time of 
bleaching but also with the color of the bleached pulp. 


STANDARD METHOD 


A representative sample of: pulp is mixed with 
water in an Erlenmeyer flask and thoroughly dis- 
integrated by shaking the flask vigorously. The pulp 
suspension is then filtered through nainsook, the ex- 
cess water is squeezed out, and 10 grams of this 
moist pulp are put into a 250-cc. beaker and thor- 
oughly mixed with 200 cc. of 0.2 per cent aqueous 
solution of gentian violet. The pulp is allowed to 
remain in contact with the dye for five minutes and 
is then filtered off, squeezed fairly dry as before and 
returned to the beaker. Two hundred cubic centi- 
meters of 95 per cent alcohol are added and the mix- 
ture is stirred for two minutes, drained, and the pulp 
squeezed dry. It is then mixed with 200 cc. of 85 
per cent redistilled or pure ethyl alcohol containing 
0.5 per cent hydrochloric acid and stirred well for 
two minutes, drained, and squeezed dry. After this 
the pulp is given two six-minute rinsings with 85 per 
cent redistilled or pure ethyl alcohol, drained, and 
squeezed dry. Finally it is washed twice with dis- 
tilled water. Sheets are then made in the manner de- 
scribed above under the Cooking stain. 
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Correlation of Bleach Stain Values with Bleach Requirement 


All the above operations are carried out at room 
temperature. The sheets are dried in an oven at a 
temperature of 70 deg. C. 


CORRELATIONS 


Figure 10 shows that the bleach stain values in- 
crease very rapidly for the first two hours of bleach- 
ing and more gradually up to eight hours; beyond 
this time the increase is much slower. The plot of 
the bleach stain values against the percentage of 
bleach used gives a straight line relationship (Fig. 
11). The curve in Fig. 12 shows the relation between 
the bleach stain values and the color of pulp as meas- 
ured on the color wheel. The curve in Fig. 13 shows 
the approximate percentage of bleach required to 
bring unbleached sulphite pulp of a given cooking 
stain value to approximately 80 bleach stain value. 
This curve must be determined separately for each 
individual method of cooking and bleaching and for 
the desired color of the finished pulp; but when once 
constructed, it furnishes a definite method for bleach- 
ing to a standard color. 

This stain is also an excellent measure of the dye- 
ing qualities of viscose rayon. 


Pulp Purity Factor 


In 1921 Lofton and Merritt (9) published a paper 
on a method for the differentiation and estimation 
of the amounts of unbleached sulphite and sulphate 
pulps in paper. Although their stain, properly used, 
does differentiate between these two kinds of pulps 
it has caused considerable controversy, especially 
among German fiber technologists (2, 13, 14), and 
since other analysts have attempted to use the stain 
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for the differentiation of unbleached and bleached 
sulphite pulp, a thorough investigation of this stain 
has been made in order to develop the best technique 
and to determine the color reactions produced by this 
stain. 

A series of tests was made to determine the ac- 
curacy of calculating the composition of mixtures of 
unbleached sulphate and sulphite pulps cooked to dif- 
ferent degrees of purity, and also to determine the 
influence of the presence of bleached sulphite and sul- 
phate pulps on these calculations. 

The best results were obtained by the following 
staining method: 

Solution A: Five grams of fuchsin red are dis- 
solved in 100 cc. of 95 per cent alcohol and diluted 
with 400 cc. of distilled water. Care must be taken 
that the fuchsin is completely dissolved and also that 
the solution does not deposit crystals while standing. 
The General Dyestuff’s magenta AB powder not only 
is very soluble but also remains in solution. 

Solution B: Ten grams of malachite green are dis- 
solved in 100 cc. of 95 per cent alcohol and diluted 
with 400 cc. of distilled water. 

A sample of pulp is disintegrated in water, filtered 
through nainsook, and the excess water squeezed out. 
One and one-half grams of this pulp are added to a 
mixture of 30 cc. of the fuchsin solution, 15 cc. of 
the malachite green ‘solution, and 0.09 cc. of hydro- 
chloric acid. The suspension must be stirred con- 
stantly at room temperature for two minutes. It is 
then filtered and squeezed between the fingers as be- 
fore, washed once in 500 cc. of distilled water, and 
then diluted to the proper consistency for the prepara- 
tion of standard slides. 

The color differentiation of the stained pulps shows 
that ordinary unbleached sulphite and kraft pulps 
can be distinguished easily, but that the presence of 
specially treated unbleached krafts and of bleached 
sulphite and sulphate makes the quantitative deter- 
minations unreliable. 

Since the literature on this subject has often re- 
ferred to the use of this stain for the differentiation 
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of unbleached and bleached sulphite, two sets of ex- 
periments were carried out to determine to what ex- 
tent the degree of cooking of the unbleached sulphite 
and the degree of bleaching of the bleached sulphite 
would influence the accuracy of the determinations. 

Five sets of 50 per cent unbleached sulphite pulps 
of different cooking stain values were mixed with 50 
per cent of standard bleached sulphite. These mix- 
tures were dyed in the prescribed manner, and stand- 
ard slides were made and examined microscopically. 
The results of these analyses are shown in Table ITI. 


TABLE III 


ANALYSES OF MIXTURES OF UNBLEACHED AND 
BLEACHED SULPHITE PULPS 


Calculated Results 
Unbleached Bleached 
per cent per cent 


Cooking Stain Values 
of Unbleached Pulps 


Table III shows that the degree of cooking of the 
unbleached sulphite does not interfere with a fairly 
accurate calculation of mixtures of unbleached and 
fully bleached sulphite pulps. However, the degree 
of bleaching is a very important factor in calculating 
such mixtures correctly. This fact is illustrated by 
the curve in Fig. 14 and also in the following cal- 
culated results obtained from fifty-fifty mixtures of 
unbleached sulphite pulp and of sulphite pulp 
bleached to varying degrees as indicated in Table IV. 


TABLE IV 


INFLUENCE OF BLEACHING UPON ANALYSIS OF MIXTURES 
OF BLEACHED AND UNBLEACHED PULP 


Calculated Results 
Unbleached Bleach 
per cent per cent 


Values of Laboratory-bleached as 
Degree of Bleaching Bleach Stain Values 
per cent 


2 
4 
6 


8 
10 
12 
The figures in Table IV show fairly conclusively 
hat this stain is unsatisfactory for calculating m1x- 
tures of unbleached and bleached sulphites, unless the 
sulphite has been fully bleached, and even then a 
certain amount of error is unavoidable because, as !5 
shown by the purity factor determinations, even un- 
bleached sulphites have a certain amount of lightly 
colored or uncolored fibers, depending upon the de- 
gree of cooking of the pulp, ; : 
The colors of the various pulps, when stained with 
the modified Lofton and Merritt stain, vary from 
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TABLE V 


PULP PURITY FACTORS 
Per Cent by Number 


ne 
Pulp 10% 25% 50% 


0.20 


1 
2 g 

3. Nitration alpha 

4. Lighly bleached alpha 
5. S. W. bleached sulphite 
6 


; 0.22 
. S. W. unbleached sulphite 


54.00 


very deep shades to a complete absence of color. The 
relative number of strong, medium colored, faint, and 
colorless fibers depend upon the degree of cooking 
and bleaching and, therefore, upon the purity of the 
fibers. 
ARBITRARY VALUES OF CoLors 

These observations suggested the possibility that, 
if the various colors were given numerical values 
(with 100 for the absence of color) and if the num- 
ber of each of the differently colored fibers was de- 
termined and multiplied by the arbitrary value as- 
signed to that color, the sum of these products would 
give a factor which would be relatively low for pulps 
containing a large number of dark colored fibers and 
correspondingly high for those pulps with a large per- 
centage of colorless fibers. The arbitrary values which 
have been assigned to the different colors are as 
follows : 


Colorless ... 


Since this arbitrary value increases with the degree 
to which the pulp has been refined, it has been pro- 
posed that this value be called the pulp purity factor. 

The pulp purity factor has been calculated for a 
large number of different types of pulps; typical re- 
sults are shown in Table V. The curves in Fig. 15, 
which represent the percentage purity of the pulps 
(the numbers refer to the pulps in Table V) plotted 
against the accumulative percentage purity, permit 
the comparison of the uniformity of the various 
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In staining fibers with ferric chloride-ferricyanide- 
Benzopurpurin, with combination of basic and direct 
dyes, or with basic dyes alone, the absorption of the 
salts and dyes depend upon the relative amount of 
lignin and other impurities in the fibers, whereas the 
direct dyes are absorbed by the cellulose. Therefore, 
the color reactions of the fibers when stained’ by these 
salts and dyes depend upon the relative amount of 
lignin and cellulose in the fibers. 


The Bright stain does not differentiate between un- 
bleached and bleached fibers, but is an excellent and 
quick method for determining the uniformity and 
total amount of cook of an unbleached pulp. 


The Cooking or bleachability stain (modified Sei- 
bert and Minor stain) is an accurate method for de- 
termining the degree of cook of a pulp, regardless of 
the pulping method or raw material used, and it can 
also be used for determining the uniformity of the 
cook of a pulp; but the stain cannot be used to de- 
termine the relative amount of unbleached and 
bleached fibers in a furnish. 


The Bleach stain reaction of pulps gives a direct 
colorimetric evaluation of the degree to which a pulp 
has been bleached; it can also be used for determin- 
ing the dyeing characteristics of rayon, but it has no 
value as a microscopic stain. 


The Lofton and Merritt stain differentiates be- 
tween ordinary unbleached softwood sulphite and sul- 
phate but, because of the many new pulping methods, 
it will, in many cases, be misleading for this purpose. 
The stain cannot be used to determine the relative 
amount of unbleached and bleached fibers in a fur- 
nish; however, because of the variations in density 
of the color reactions, depending upon the relative 
purity of the individual fibers, it is an excellent mic- 
roscopic stain for the determination of the uniformity 
of purity, both of unbleached and bleached pulps. 


All of these stains give much more uniform and 
dependable color reactions when a small amount of 
pulp is stained or dyed under standard conditions in 
beakers than when the staining is done directly on the 
slide. 
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A Study of Calcium Carbonate, Clay, and 
Casein Coating Mixtures Affecting 


Certain Sheet Characteristics 


By A. E. Hughes’ and H. F. Roderick? 


Abstract 


The work in general deals with the preparation of 
various coatings from calcium carbonate and clay in 
which casein 1s employed as the adhesive. Coated 
papers were prepared from the coatings and the 
sheets were evaluated before and after calendering. 
A fundamental study of each pigment was carried 
out by preparing 100 per cent clay and 100 per cent 
calcium carbonate slips with 50 parts of water, and 
adding to each increasing amounts of casein so that 
a range of fie to forty parts of casein on a dry 
pigment basis is represented. Coatings were prepared 
by mixing the pigments in varying ratios, and sizing 
with sixteen parts of casein on a dry pigment basis. 


It is only within the last few years that precipitated 
calcium carbonate has made its appearance in the 
field of coated papers. The absence of reliable sources 
and uniformity of quality, along with excessive high 
price, has been responsible for this delay. In the first 
place, it was essential that grades of precipitated 
calcium carbonate be produced which could be em- 
ployed in the preparation of coated papers, and, in 
the second place, it was necessary that the cost should 
be of such a magnitude as to enable the manufac- 
turer of coated papers to utilize the material. 

At the present time, these objections have been 
largely overcome so that any producer of coated 
papers has at his disposal grades of precipitated cal- 
cium carbonate which have been developed espe- 
cially for use in the coated paper field. 

The general use of any raw material in almost any 
field is largely controlled by the amount of informa- 
tion compiled regarding the proper use of the mate- 
rial so that the best results may be obtained. It is, 
therefore, to this end that the findings reported here 
are directed. 


Materials and Methods 


The clay employed in the investigation is represen- 
tative of a grade widely used in the coated paper 
industry, and it is believed that the results obtained 
with this material will not be far different from what 
one might expect to find in actual mill practice. 

The grade of calcium carbonate employed is repre- 
sentative of a precipitated grade prepared specifically 
for coated papers, and it is a dried product. At the 
present time this material is being used by a number 
of coating mills with beneficial results. 

The casein used was a granular material and it is 
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representative of the average grades employed by 
most coating mills. 


Preparation of the Pigment and Coating Color 


Pigments consisting of clay, calcium carbonate, and 
mixtures or blends of clay and calcium carbonate 
were weighed dry. The pigments were mixed with 
water so as to obtain slips containing 50 per cent 
solids and 50 per cent water. The slips were pugged 
for two hours in a laboratory mixer arranged some- 
what after the plan of mixers generally employed 
by coating mills. The required amount of casein solu- 
tion consisting of 6 parts of water to 1 part of 
casein dissolved with a mixed alkali of 2 parts of 
soda ash and 1 part of borax was accurately weighed 
into the pigment slip. This mixture constitutes the 
coating color, and the mixture was stirred for 45 
minutes before screening through a 140 mesh screen 
and brushing out on the raw stock. The coating col- 
ors prepared were: 

100 per cent clay with 5 to 40 parts of casein. 

100 per cent calcium carbonate with 5 to 41 parts of casein. 

a > cent clay and 50 per cent calcium carbonate with 16 parts 
aa cent clay and 25 per cent calcium carbonate with 16 parts of 


90 per cent clay and 10 per cent calcium carbonate with 16 parts of 
casein 


Preparation of Coated Papers 


The coated papers were prepared on a single sheet 
laboratory coater which has been developed recently. 
An excess of coating color was brushed onto the 
felt side of the raw stock, and after 30 seconds 
contact the excess coating was removed by passing 
the paper under a doctor blade, which had been pre- 
viously set to a clearance which would allow the de- 
sired amount of coating to remain on the paper. 
The amount of coating applied was 16 pounds 
+ one-half pound. After coating, the papers were air 
dried and conditioned for a period of 24 hours. Nec- 
essary test sheets were calendered by a paper mill on 
a regular calender stack and all sheets were finished 
under the same conditions. During the entire study, 
in the preparation of the coating, the preparation of 
the coated sheets, and the evaluation of the finished 
paper, all conditions were kept as nearly uniform 
as possible so it is believed that the findings will be 
comparative within a reasonable limit of error. 


Evaluating the Coated Papers 


Standard methods and procedures were relied upon 
entirely in evaluating the coated sheets and they were 
given in outline form. 

Wax TEstTs 


These tests were obtained with Dennison Waxes 
and are reported as the average of a number of tests 





September 14, 1939 Technical Association Section (Contimmed) PAPER TRADE JOURNAL 


which ruptured or picked the coating from the raw 
stock. 


Ink RECEPTIVITY 

This test was obtained with K and N ink, and the 
recommended procedure is to smear the ink on the 
coated side of the paper and allow it to remain for a 
period of two minutes. At the end of this time, the 
excess ink is removed from the surface of the paper 
and the inked spot placed to the light source of a 
Bausch and Lomb opacimeter which has previously 
been set to 10 with the white body. The reading is 
recorded, divided by 10 and the reciprocal taken as 
a measure of the ink receptivity. 


SMOOTHNESS 
These values were obtained on a Bekk smoothness 
tester. 


FINISH 
The finish of the calendered sheets was measured 
by a B. and L. gloss meter. 


Opacity 

The opacity of the coated sheets was determined 
by means of a B. and L. opacimeter where a single 
sheet is placed over the opening, backed with the 
white body and set to 10. Then the sheet is backed 
with the black body and the reading taken as opacity. 


BRIGHTNESS 

The brightness was measured by means of a B. 
and L. opacimeter. The instrument is set to 10 with 
the white body and three sheets to be tested, backed 
by 8 to 10 sheets of raw stock, are placed over the 
opening. The reading is taken as the brightness. 


Cotor ANALYSIS 

A color analysis of the coated sheets was obtained 
with a visual spectrophotometer, and the values are 
reported as the per cent reflectance compared to a 
standard block of magnesium carbonate, 


Properties of the Coated Papers 
The data obtained from the coated sheets by em- 


ploying the tests described above are presented graph- 
ically. 
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In Fig. 1, we have plotted the Dennison wax pick 
against the per cent casein incorporated in the coat- 
ing. The wax pick of clay coatings with increased 
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casein content is far different from those prepared 
from calcium carbonate. The relation is not linear 
for either of the pigments. In the range of lower 
casein content, the clay coatings show a decided in- 
crease in wax pick with an increase of casein. This 
property decreases in the higher ranges of casein 
content. The calcium carbonate coatings show only 
a slight increase in wax pick with increased casein 
in the lower range, while in the ranges of higher 
casein content, the wax pick increases appreciably. 
It is concluded that the casein requirement of cal- 
cium carbonate is, in general, greater than it is for 
most clays. : 

The difference in casein requirement of clay and 
calcium carbonate decreases in the range of higher 
wax picks. The requirement of both clay and cal- 
cium carbonate for 11 to 12 wax is around 35 to 
40 per cent casein, and little difference can be noticed 
in the wax pick regardless of the pigment employed. 
It would appear that in the preparation of high wax 
pick sheets, one could use either pigment since little 
or nothing would be realized in casein savings. 

A set of curves of this nature developed for each 
pigment employed in a coating mill should serve as 
valuable information in formulating coating colors. 
Equal mixtures of a clay and calcium carbonate pig- 
ment blend would be almost linear. These curves 
enable one to establish direct, with reasonable ac- 
curacy, the casein requirement of either clay, cal- 
cium carbonate, or mixtures of clay and calcium for 
any definite wax pick. 
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The effect of calendering is a general lowering of 
the wax pick over the entire range studied. The low- 
ering is not great, and in no case is it more than a 
single wax pick. There is less lowering of the wax 
pick on the calcium carbonate coated sheets than on 
the clay coated sheets. 

The wax pick of various blends of calcium car- 
bonate and clay coatings sized with a constant amount 
of casein is given in Fig. 2. The wax pick increases 
almost in proportion to the increase of the per cent 
clay in the mixed pigment and the lowering of the 
wax pick on calendering is greater for increased 
amounts of clay. 


INK RECEPTIVITY 

The terms, ink receptivity and ink penetration, are 
used more or less synonymously and no effort will be 
made at this time to distinguish between the two. It 
appears that receptivity is a good term to use in 
describing the taking of the ink to the surface of the 
coated paper and this term will be used. The ink re- 
ceptivity of both clay and calcium carbonate coated 
papers when sized with the same amount of casein 
is given in Fig. 3 and, if we disregard the differences 
in wax pick, it appears that calcium carbonate coated 
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papers are much more receptive to ink than are the 
clay coated sheets. Calendering has little effect on 
the ink receptivity of coated papers. 

In Fig. 4, we have plotted the ink receptivity 
against wax pick and the casein content is disre- 
garded. When sized to the same wax pick, irrespec- 
tive of the amount of casein required, outstanding 
differences in ink receptivity are still noticeable. Cal- 
endering does have an appreciable effect on lowering 
the ink receptivity. The calcium carbonate coated 
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sheets may be considered as having a greater ink 
receptivity. 

The ink receptivity of the mixed pigment with 
varying ratios of clay and calcium carbonate, and a 
constant casein content is given in Fig. 5. There is 
a definite decrease in the receptivity as the per cent 
clay is increased in the pigment. This decrease is 
largely due to the oversizing, as well as lack of re- 
ceptivity of the clay compared to carbonate, of the 
higher clay ratios with respect to the higher car- 
bonate coatings. 


SMOOTHNESS 


Adequate smoothness is essential in coated papers 
since this property is one of the controlling factors in 
the final finish of the sheet. In Fig. 6, we have the 
effect of various percentages of casein on the smooth- 
ness of clay and calcium carbonate papers. Increased 
casein content causes a lowering of the smoothness 
on both the calendered and uncalendered sheets. The 
steep slope of the clay curve is largely due to ex- 
cessive oversizing with casein as compared with the 
calcium carbonate coated papers. 

In Fig. 7, the respective coatings have all been 
sized to the same wax pick, and the comparison is 
more reliable. It is to be concluded that the smooth- 
ness of the uncalendered calcium carbonate sheets 
is generally superior to that of the clay coated sheets. 
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The smoothness is increased to such a large degree 
by calendering that the smoothness of the uncalen- 
dered sheets loses its significance after calendering. 
The smoothness of both materials is about the same 
magnitude after calendering. A noticeable decrease 
in smoothness is evident as the wax pick increases. 


FinisH BY B. anp L. Gross METER 


The final gloss, along with the smoothness, of the 
calendered sheets largely determines the finish of 
the coated paper. The gloss of the calendered sheets 
prepared from both clay and calcium carbonate with 
varying percentages of casein is plotted in Fig. 8. 
The decrease in gloss of the clay coated sheets with 
increased casein content is much more rapid than 
it is in the calcium carbonate coated sheets. The 
decrease is very gradual with the calcium carbonate 
coated sheets, and above 17 per cent casein the gloss 
of these sheets exceeds the gloss of the clay coated 
sheets. In sizing with less than 17 per cent casein, 
one would expect the addition of increased amounts 
of clay to a mixed pigment to increase the gloss of 
the finished sheet and, when sizing with more than 
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17 per cent casein, the addition of increased amounts 
of clay will lower the gloss. 

When the gloss is plotted against the wax pick as 
is shown in Fig. 9, a similar relation holds and little 
or no difference in gloss is noticed at wax picks above 
8. This relation suggests that either clay or calcium 
carbonate may be employed to prepare high wax pick 
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sheets, and similar finishes with respect to gloss would 
be obtained. 


OPACITY 


The opacity of clay, calcium carbonate, and ti- 
tanium with increasing percentages of casein is 
represented in Fig. 10. Titanium dioxide has the 
highest opacity of the materials tested; calcium car- 
bonate is not far below titanium, and clay has a 
lower opacity than calcium carbonate. All of the 
pigments tested show a decrease in opacity with 
increased percentages of casein. The decrease seems 
to be greater for the pigments having lower original 
opacities. 

Since the same weight of coating is applied to all 
of the sheets, it is obvious that there is a gradual de- 
crease of the actual amount of pigment applied as the 
casein content is increased. This variable is of the 
same magnitude for all of the pigments, and any 
differences between the pigments for given casein 
contents is valid. 


A gradual replacement of the pigment with casein, 
as the casein content is increased, will probably ac- 
count for the decreases in opacity. The opacity of 
the clay coated sheets compared with the opacity of 
the calcium carbonate coated sheets, sized to the 
same wax pick, irrespective of the amount of casein 
required, is plotted in Fig. 11. The decrease of the 
opacity of the clay coated sheets is very pronounced 
above a wax pick of 5, while the opacity of the cal- 
cium carbonate coated sheets is less gradual above 
a wax pick of 4. Calendering decreases the opacity 
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of the clay and calcium carbonate coated papers but 
the decrease is not as pronounced in the calcium car- 
bonate sheets as it is in the clay coated sheets. It is 
quite probable that this decrease of opacity is related 
to the “blackening” of coated papers which is often 
noticed after calendering. 

In general, the calcium carbonate coated sheets 
have the highest opacity but within the range of 5 to 
7 wax pick there is almost no difference. Within this 
range the opacities of the uncalendered sheets are 
almost identical. 


BRIGHTNESS 

Brightness or a high degree of whiteness is essen- 
tial in most coated papers. A comparative rating of 
the brightness of clay, calcium carbonate, and ti- 
tanium dioxide with increasing amounts of casein is 
given in Fig. 12. The difference in brightness be- 
tween the titanium and calcium carbonate coated 
sheets is not very great. The clay coated sheets are 
low in brightness, compared to those prepared from 
titanium and calcium carbonate. 
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In the preparation of coated papers from clay, it 
is usually necessary to add some brightening agent. 
This chart would indicate that titanium and calcium 
carbonate both would serve well as a brightening 
agent. Increased amounts of casein cause a gradual 
decrease in brightness of all the sheets prepared. 

The effect of calendering is hardly noticeable on 
the calcium carbonate coated sheets, while calender- 
ing lowers the brightness of the clay coated sheets 
almost two points. This point is further explained 
by Fig. 13 in which the coatings were all sized to 
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respective wax picks. It is believed that by employ- 
ing this method a more reasonable comparison of any 
number or combination of pigments may be made. 

The brightness of coated papers prepared from 
blends of clay and calcium carbonate is represented 
in Fig. 14, and it is evident that the brightness of 
the sheets decreases with an increased clay content. 
The effect of calendering is a gradual increased loss 
of brightness on the sheets containing larger per- 
centages of clay. Improvement in brightness of the 
coated papers over the brightness of the raw stock 
is shown. 


Cotor ANALYSIS 


In explaining the differences of brightness of clay 
and calcium carbonate coated papers, we have re- 
sorted to the color analysis made by means of the 
visual spectrophotometer, and the percentage reflect- 
ance of the various colors or wave lengths of light 
is plotted in Fig. 15. The reflectances are given for 
sheets prepared from various blends of clay and cal- 
cium carbonate, and three colors, red (650 mu), 
green (550 mu), and blue (450 mu) have been 
studied. When the percentage reflectance is high and 
about the same magnitude for each of the colors 
represented, a white sheet with a high brightness is 
indicated. Low reflectances usually indicate lack of 
brightness. When a near equal reflectance is not ob- 
tained, regardless of the magnitude of the reflectance, 
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the sheet is described as being off color, and is usually 
classified as being on the red or blue side. If the 
reflectance is higher for red light, it is on the red 
side and the same holds true for the other wave 
lengths of light. 


The chart indicates that as the per cent of calcium 
carbonate in the pigment increases, the brightness 
increases at all wave lengths, but of particular sig- 
nificance is the great improvement in the blue-violet 
region, so that when 100 per cent calcium carbonate 
is used, the brightness at all wave lengths is about the 
same high value. 


An effect of calendering is a decrease in the bright- 
ness of coated papers. This minimizes the color ad- 
vantages obtained by the pigment, unless the pigment 
resists this blackening effect. The chart also indi- 
cates that the amount of blackening decreases as the 
amount of calcium carbonate in the coating pigment 
is increased. The loss of brightness when the pig- 
ment contained entirely calcium carbonate is com- 
paratively small, and this resistance to blackening 
by calcium carbonate is proportionately realized in the 
pigment blends with clay. The calcium carbonate 
not only improves brightness by its color effect, but 
also retains the brightness to a greater degree. 


The Advantages of Microbiological Control 
In Pulp and Paper Manufacture’ 


By J. R. Sanborn! 


Abstract 


The pulp, paper and paperboard industry is ac- 
uiring a research background based upon physical, 
Rinchomload and microbiological investigation which 
makes possible the production of more useful, sani- 
tary and efficient paper products for food packaging. 
These studies should be considered in relation to the 
physical, biochemical and microbiological condition 
of the foods to be packaged. The adoption by mills 
of adequate programs of microbiological control pro- 
vide a satisfactory and necessary basis for high qual- 
ity and economical production. The selection of sat- 
isfactory raw materials and the choice of suitable 
pulps and fibers for specific purposes are important 
aspects of these control programs. Microbiological 
and sanitary mill surveys are helpful in determining 
undesirable contamination, and in preventing trouble- 
some conditions that endanger high quality produc- 
tion and cause economic losses. The survey indicates 
types of microbiological contamination and germicidal 
treatments. It also reveals the effectiveness of the 
general control program. It is desirable that the mill 
maintain its own microbiological control and have 
knowledge of the various uses and applications of 
paper and paper products. 


While the problem of specifications for physical 
properties of paper has received considerable investi- 
gation, it should be remembered that these properties 
are based upon characteristics, such as, permeability, 
absorption, surface tension, and diffusion, that are 
not well understood. Physical characteristics also 
bear close relationships to biochemical and microbio- 
logical processes, so that all three approaches are 
usually required for the satisfactory solution of paper 
packaging problems. 


Suitable Wrappers and Containers 


Suitable wrappers and containers should aid in 
maintaining the attractiveness, palatability and keep- 
ing quality of foods. Investigations of suitable paper 
products for food packaging require cooperative re- 
search on their physical, biochemical and microbio- 
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logical properties, considered in relation to the physi- 
cal, biochemical and microbiological condition of the 
foods to be packaged. For example, it is well known 
that the essential quality factors in certain classes of 
foods depend upon the maintenance of crispness, deli- 
cate flavor, normal color and texture, or resistance 
to attack by microorganisms. Liquid or gaseous prod- 
ucts normally produced by some of these foods or 
their natural susceptibility to deterioration must be 
considered in working out wrapper and container 
specifications for each food product. Knowledge of 
the specific properties of foods with respect to gase- 
ous exchange, evaporation of excessive or condensed 
moisture, elimination of aromatic compounds, and ex- 
udation of liquid products, will enable the technical 
staff to determine specifications for suitable wrappers 
and containers which will prevent or effectively delay 
undesirable changes in packaged foods. 


Importance of Microbiological Control 


The logical approach to these problems is, first of 
all, to secure cleanliness and adequate microbiological 
control during pulp and paper manufacture. Obvi- 
ously, offensive odors in pulp and paper and the 
presence of undesirable microorganisms capable of 
causing spoilage of perishable foods should be pre- 
vented. This can be best accomplished through the 
adoption by each mill of a satisfactory program of 
microbiological control. Such a program not only re- 
sults in products of high sanitary quality and uni- 
formity but also enables mills to effect economies 
which, in nearly every case, can be shown in a con- 
crete form. These economic advantages may be dem- 
onstrated in all types of mills. 

Several newsprint mills reveal general slime condi- 
tions caused by unusually persistent and aggressive 
types of microorganisms that have been allowed to 
establish themselves without restraint. Under these 
conditions, bacteriological counts of paper machine 
white water frequently vary from 250,000 to 10,000,- 

organisms per cc. on standard nutrient agar with 
incubation at 37 deg. C. for 48 hours. 

Other news and low grade speciality mills have 
endeavored to eliminate undesirable contamination 
and many causes of trouble through consistent bac- 
teriological control. Counts at these mills are often 
as low as 1,000 per cc. and are seldom in excess of 
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50,000. Under strict bacteriological control some of 
these mills and many others manufacturing high 
grade products are able to maintain counts in the 
pulp stream and suction box or cylinder vat white 
water that are less than 1,000 per cc., often less than 
250 per cc. and sometimes approaching essential ster- 
ility. These mills invariably report, as a result of ad- 
equate microbiological control, increased yields and 
decreased maintenance costs. 


There is another important aspect of microbiologi- 
cal and sanitary control among pulp and paper mills. 
Suitable raw materials must be selected for the pro- 
duction of suitable wrappers and containers. There 
is at present some controversy and question about 
the choice of suitable pulps and fibers for specific 
purposes which may be eventually settled by the adop- 
tion of even more sanitary methods in the manufac- 
ture and handling of pulp and paper. If, in this way, 
clean sanitary products become available generally, 
the entire industry will benefit. Due to the lack of 
adequate sanitary control, questions have arisen con- 
cerning the applicability and usefulness of certain 
classes of materials for specific uses. 


In the case of paperboard for milk and milk prod- 
ucts containers, uncontaminated chemical or mechan- 
ical pulps should be employed, that have been manu- 
factured into paper board under adequite bacteriologi- 
cal control. 


For fiber containers and wrappers for less perish- 
able or less easily contaminated foods, such as frozen 
desserts, fish and meat products, bakery products and 
some dried foods, it seems fair to specify that stock 
should be composed of fibers which have received 
adequate bactericidal treatment, under approved con- 
ditions of sanitary control, and which have not pre- 
viously been exposed to, or in contact with, sources of 
undesirable contamination and which contain no ma- 
terials, either toxic or non-toxic, which will deleteri- 
ously affect the flavor, odor, composition or bacteri- 
ological quality of food products. 


Under this definition several materials consisting 
of clean fibers handled in a sanitary manner might 
properly be included. It is desirable that the pulp, 
paper and paperboard industry be allowed to utilize 
the various types of suitable fibers and fibrous ma- 
terials that are available and constantly becoming 
available. 


Unnecessary Restrictions by Public Officers 
With Inadequate Knowledge 


Lack of adequate and accurate information among 
public health officials has sometimes led to regulations 
that are unnecessarily restrictive and which do not 
accomplish the objectives that they have sincerely in 
mind. On the other hand, the possession of an abund- 
ance of research data and information may not pre- 
vent occasional misinterpretations. One eastern city 
specifies that paper containers for milk and milk 
products shall be manufactured from the best obtain- 
able white spruce pulp or other material approved by 
the Commissioner of Health. The restrictions im- 
plied by the designation of white spruce tend to ig- 
nore the many kinds of suitable pulp wood including 
several excellent types such as black spruce of the 
northeast, the western hemlock of the northwest, or 
the yellow pines of the south. 

A midwestern city approves the use of both me- 
chanical and chemical pulps; not realizing, however, 
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that mechanical pulp is not bleached, they forbid its 
use in the next sentence by stating that board for this 
use must be bleached. Uncontaminated unbleached 
pulps, semibleached pulps, and ground wood are, of 
course, also suitable materials for perishable food 
containers. Once stating that containers shall be 
made from virgin chemical or mechanical pulp, it is 
inconsistent to specify that pulp for acceptable board 
should be bleached and converted into board imme- 
diately, without storage. Bleached pulps of high 
sanitary quality can, of course, be purchased from 
mills which specialize in its manufacture and handle 
and ship these pulps in a sanitary manner. 


Microbiological and Sanitary Mill Surveys 


The purpose of the microbiological and sanitary 
mill survey is to reveal to the mill sources of undesir- 
able and troublesome contamination, and other con- 
ditions that may endanger quality production or cause 
economic losses and to suggest methods of controlling 
and preventing such troubles. It involves a complete 
checkup of raw materials, water supplies, storage 
conditions, pulp contamination, sources of undesir- 
able microorganisms within mill systems, and the 
effectiveness of bactericidal treatments. 


A satisfactory sanitary program includes the fol- 
lowing general features: 
Selection of suitable fibers and sanitary specifications for raw 
materials. 
Purification of water supplies, if necessary. 
Clean, dry storage for pulps and raw materials. 
Cleanliness of mill and elimination of all waste and residual 
matter. 
Adequate bactericidal treatments of pulp system, if necessary. 
Bactericidal treatments of returned white water, if necessary. 
Effective water box sanitation. 
Sanitary protection of finished paper. 


There are, in addition to the above essential provi- 
sions, several desirable precautions which should be 
observed in the manufacture of certain grades of pa- 
per. Detailed procedures involved in a sanitary pro- 
gram are generally specific for each mill and must 
be considered in the light of local conditions. Deter- 
minations of these procedures, and recommendations 
pertaining thereto, are the functions of the sanitary 
mill survey. 

The information supplied by mill surveys indicates 
the bacteriological condition of water supplies, the 
economic importance of predominating microorgan- 
isms, specific preventive measures necessary to con- 
trol effectively any undesirable species present, and 
advantageous adjustments in local operative proced- 
ures for maximum microbiological control. 

Once the sanitary and microbiological conditions of 
paper are more uniformly and effectively established, 
and the essential physical properties of the sheet are 
secured, it is advisable to determine what treatments 
might contribute further to the efficiency and useful- 
ness of paper products. It would seem desirable that 
the technical staffs of mills possess workers and fa- 
cilities which will enable each establishment to main- 
tain its own microbiological control. The mills should 
also have knowledge of the various uses for paper 
products and be able to suggest and utilize procedures 
for increasing their efficiency and usefulness. A 
background such as has been described above for the 
microbiological, biochemical, and physical investiga- 
tion and development will enable the industry to ac- 
quire the most effective control over the manufacture 
of suitable paper wrappers and container board and 
aid in insuring their maximum efficiency. 
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The Location of Potential Reducing 
Substances in Woody Tissues’ 


By S. Coppick! and W. Frank Fowler, Jr.’ 


Abstract 


A method is described for staining woody tissue, 
which clearly differentiates between the more ligni- 
fied and lesser or unlignified portions of the cell 
walls. The reaction involved is a modification of 
the well known Tollen’s or silver nitrate oxidation of 
reducing substances, wherein the ammonia is replaced 
by a 3 per cent solution of ethanolamine in 95 per 
cent ethyl alcohol, which facilitates reaction at room 
temperature. Treatment of wood with chlorine wa- 
ter liberates or generates reducing substances which 
precipitate silver from the reagent in the cell wall. 
The location of the precipitated silver in the cell 
wall, when compared with studies on the action of 
various lignin and cellulose indicators and solvents 
and with polarized light studies, indicates that the re- 
actant is associated with or is a part of the lignin 
complex, quite likely the lignin-hemicellulose com- 
plex. 


A hypothetical mechanism for the reaction is pro- 
posed which involves hydrolysis of the lignin com- 
plex to aldehydic and polyhydroxy phenolic com- 
pounds which reduce the silver nitrate and precipitate 
free silver in the region of the lignin complex in the 
cell wall. 


Studies on the location of the various chemical 
components in the woody plant cell wall have been 
impeded by a lack of suitable specific stains. It has 
been shown that dyes commonly employed in histo- 
logical work are very unreliable in that their action in 
most cases is of a selective absorbtive nature. Har- 
low (5) states in his study of several stains that “it 
is especially significant that in no instance was the 
action of any stain specific for certain layers of the 
cell wall, but in all cases the middle lamella stained 
deepest while the remaining wall layers displayed a 
somewhat fainter coloration.” Phloroglucinol in 15 
per cent hydrochloric acid, although thought by some 
workers to indicate the presence of lignin, has been 
shown to be unreliable, since the substance or sub- 
stances reacting with phloroglucinol are removed 
from the wood even upon mild chlorination (6). No 
staining reagent has as yet been reported in which 
the mechanism of the reaction is known. The pres- 
ent study is based on a standard chemical precipita- 
tion test for reducing substances. The action is a 
modification of Tollen’s ammoniacal silver nitrate 
reagent, wherein the ammonia is replaced by a 3 
per cent solution of ethanolamine in 95 per cent 
alcohol to facilitate reaction at room temperature. 


Wood itself shows little reducing power, as evi- 
denced by its copper number. However, after treat- 
ment with saturated chlorine water, followed by a 
hollocellulose (11) extraction with 3 per cent ethano- 
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lamine in alcohol, both the residual wood and the 
liquors show high reducing properties. Potential re- 
ducing substances are, therefore, present in wood 
and are those groupings or compounds liberated or 
produced by treatment of wood with chlorine water. 


Procedure and Results 
QUALITATIVE TESTS 


To determine the reliability and action of ethano- 
lamine-silver nitrate, a comparative study was con- 
ducted on a number of known reducing substances 
with Tollen’s ammoniacal silver nitrate as a control. 
The following reducing substances gave silver mir- 
rors and black colloidal precipitates of silver with 
both reagents: 

formaldehyde 
acetaldehyde 
butyraldehyde 


furfural 
glucose 


fructose 

vanillin 

chlorinated guaiacol 
pyrocatechol 


It was noted, however, that the ethanolamine re- 
agent was more sensitive than Tollen’s reagent, in 
that, in the former case, reaction took place rapidly 
at room temperature. Unchlorinated guaiacol re- 
acted slightly, but when treated with chlorine water 
gave a definite positive test. The significance of this 
will be seen later. 


QUANTITATIVE STUDIES 


Mechanical pulp from eastern spruce ground to 
35-60 mesh was extracted with alcohol-benzene 
(1:2) and finally with alcohol. Ten grams of the 
extracted oven dry material were suspended in 400 
cc. of distilled water, then 250 cc. of chlorine water 
were added of such a strength that the ratio of wood 
to chlorine was 10:1.5. The chlorination was allowed 
to proceed for 4 minutes after which the suspension 
was filtered and the wood washed immediately with 
200 cc. of 3 per cent of alcoholic ethanolamine. The 
TABLE _I—QUANTITATIVE MEASURE OF REDUCING POWER 

BEFORE AND AFTER CHLORINATION TREATMENTS 


Original 
material 


After one 


ron After two 
chlorination 


Analysis for chlorinations 
Mechanical pulp 
Lignin; per cent .... 7.55 20.78 14.02 
Pentosans, per cent... 2.30 9.03 
Cu number of ground 
wood (g. per 100 
g. original wood).... 9.81 
Copper number of liq- 
uors (g. per 100 g. 
original wood) er 7 7.48 


85 per cent Alpha pul. 

Copper number o 

g. per 100 g. 
original pulp) 


Xylan 

Copper number of fire 
cherry xylan 

Copper number of fire 
cherry xyland (hydro- 
lyzed by .26 per 
cent HCl, 1% hr. 
at 100 deg. C.) .... 

Copper number of hy- 
drolyzed xylan (theo- 
retical. calculated 
on basis xylose) .... 


Xylose 
Copper number 
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mass was then digested at 78 deg. C. for one half 
hour in 200 cc. of 3 per cent ethanolamine and, 
after filtering, was washed with an equal volume of 
the same reagent, then with 200 cc. alcohol and final- 
ly with 400 cc. of water. The above procedure was 
then repeated and the material dried and analysed 
for lignin, pentosans, and copper number. The ethan- 
olamine, alcohol, and water filtrates for each chlorina- 
tion were analysed for copper number. 


A similar study was made on a bleached eastern 
spruce sulphite pulp (85 per cent alpha). Copper 
numbers were determined in this case on the residual 
pulp only. The reducing power of xylan isolated 
from fire cherry, hydrolyzed xylan, and d-xylose were 
also determined. Results are tabulated in Table I. 


GENERAL STAINING TECHNIQUE 


Microchemical studies were made to determine the 
location of the potential reducing substances in the 
cell wall. Thin (10 and 20 micron) transverse sec- 
tions of various species of air dried wood were 
treated in the following steps: 


Sections cut and stored in 15 per cent alcohol. 

Immersed in an excess of saturated chlorine water for 
2 minutes. : ; 
Immersed in 3 per cent alcoholic ethanolamine for 2 
minutes, — 

Washed with 50 per cent alcohol for 2 minutes. 
Immersed in 5 per cent aqueous silver nitrate for 2 minutes, 
Procedures (3) to (5) repeated 3 times more, ending finally 
with a 2 minute treatment with 3 per cent ethanolamine. 
Immersed in glycerol. 

Mounted in glycerine jelly. (4) 


The following species were so treated: 
SOFTWOODS 


Scientific name 


Pinus strobus L. 
Pinus contorta Loud......... 
Picea glauca (Moench), Voss. 
Picea excelsa Link. 

Picea morinda Link............. 
Picea sitchensis (Bong.) Carr 
Thuja occidentalis L 


Common name 
eeeeece ++eeeeseeastern white pine 
- -lodgepole pine 
..white spruce 
. -Norway spruce 
.-Himalayan spruce 
Sitka spruce 
northern white cedar 


HARDWOODS 


Catalpa speciosa Ward..... See +++sCatalpa 
Liquidambar styracifiua L...........e++.red gum 
Liriodendron tulipifera L......+++ eeeeesyellow poplar 
Populus tremuloides Michx. ........ -...trembling aspen 
Fraxinus americana L......+++eeeeeeeeeWhite ash 


TABLE II—COMPARISON OF MICROCHEMICAL METHODS 
SUCCESSIVELY CHL 


72 per cent 
Sulphuric 
acid 
secondary walls 
intact in spring- 
wood; swollen in 

summerwood 


Number of 
chlorinations 


0 


Schweizer’s 
reagent 


secondary walls swollen 
but not disintegrated in 
spring or summerw 


same as above same as above middle 


brown; 


somewhat lighter 


partly 
lamella 


walls 
middle 


secondary walls 
dissolve, leaving 
conspicuous net- 
work of middle 
lamella 


secondary walls 
dissolve, leavin 
faint network o 
middle lamella 


secondary 
soluble, 
heavy 


secondary walls completely 
soluble; heavier middle 
lamella than with H2SO« 
at same stage 


middle 


secondary walls 
dissolved, leaving 
very faint net- 
work of middle 
lamella 


secondary walls soluble; 
heavier middle lamella 
residue than H2SOx, 


middle 


fine network of middle 
lamella remained 


section completely 
soluble 


Ethanolamine- 

silver nitrate 
no visible coloration 
any region of the cell wall 


middle lamella still quite 
prominent; secondary walls 
now much paler 


prominent than after two 
chlorinations; 
walls paler than 


secondary walls 
unstained 


no coloration discernible 
in x-section 
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Throughout this paper the nomenclature for vari- 
ous parts of the cell wall is that suggested by Bailey 
and Kerr (2) and adopted by Bixler (3) (see Fig. 
2). Also, the “Maule reaction” as referred to in this 
paper consists of the coloration resulting in moist 
wood when chlorinated and then subjected to the ac- 
tion of a weak base or basic salt (6) rather than the 
classical potassium permanganate-HCl-ammonia pro- 
cedure (10) used by Bailey and Kerr (1). 

In the softwoods this staining technique produced 
a very deep brown to black coloration in the region 
of the middle lamella and an amber color in the 
secondary walls (A, Fig. 1). The ray tissue and 
the resin canal epithelial cells, where present, in the 
softwoods studied were stained very deeply like the 
middle lamella. The hardwoods showed only a faint 
yellow coloration in the secondary walls, whereas 
the middle lamella was as dark as that of the soft- 
woods. As with the softwoods, ray tissue and other 
parenchymatous cells (B, Fig. 1) were stained heav- 
ily. This was especially noticeable in the terminal 
parenchyma of yellow poplar in which species a 
dark line delineated each annual ring. The vessel 
walls were stained darkly, as were also the pit mem- 
branes and the inner linings of the pit walls (D, Fig. 
1). 
CoRRELATION WiTH OTHER MICROCHEMICAL RE- 

AGENTS 

Thin (20 micron) transverse sections of white 

spruce were treated as follows: 

(1.) Immersed in saturated chlorine water for 2 
minutes. 

(2.) Immersed in 3 per’cent alcoholic ethanolamine 
for 4 minutes, the Maule coloration being ob- 
served microscopically at this point. 

(3.) Repeat steps (1) and (2) for various num- 
bers of chlorinations, and sample sections 
treated thus: 

(4.) Section 1. Treated four times as follows: 

a. 2 minutes in 5 per cent aqueous silver ni- 
trate. 

b. 2 minutes in 3 per cent alcoholic ethano- 
lamine. 


FOR LOCATING CELL WALL PARTS AND COMPONENTS ON 


RINATED WHITE SPRUCE SECTIONS 


Maule reaction 
with 3 per cent 
alcoholic ethanolamine 


no coloration 


Phloroglucinol 
in HCl. 
secondary walls and mid- 
dle lamella stained deep 
pink, middle lamella the 
deeper shade 


in 


lamella deep 


secondary walls and mid- 
secondary walls 


dle lamella both stained 
deep brown, middle 
lamella the deeper 


summerwood only stained 
faint pink in secondar 
walls; darker in the mid- 
dle lamella 


coloration in the secondary 
walls much paler than 
above; middle lamella ap- 
pears still quite dark 


no coloration _ discernible 
at any point in the sec- 
tion 


lamella less coloration in secondary 
walls paler than above but 
still discernible; middle 
lamella appears as a 


narrow dark line. 


same as above 


secondary 
preceding 


lamella _ faint; 


appear 


coloration in secondary 
walls apparent under the 
microscope only when the 
section is taken from Clz 
water and placed_ in 
ethanolamine, at 

times bein observed 
under the microscope to 
note the change in shade; 
in the middle lamella a 
shade darker but difficult 
to distinguish 


same as above 


no coloration even when same as above 
the above no. 4 careful 


procedure was followed 
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Section 2. Placed upon a slide and immersed in 
an excess of 72 per cent sulphuric acid. 

Section 3. Placed upon a slide and immersed in 
an excess of Schweizer’s reagent. 

Section 4. Placed upon a slide and immersed in 
phloroglucinol = HCl. 


The slides of all the above four sections for each 
chlorination were observed under the microscope at 
a magnification of 430 diameters. The results are 
shown in Table II. 


Thin (20 micron) transverse sections of trembling 
aspen were chlorinated for periods of from one to 
sixty-four minutes and successively treated with the 
ethanolamine-silver nitrate stain, 3 per cent alcoholic 
ethanolamine, and 10 per cent aqueous ammonia, 
mounted and observed under the microscope. The re- 
sults are tabulated in Table III. 


TABLE III—COMPARISON OF THE ETHANOLAMINE-SILVER 
were STAIN WITH THE MAULE REACTION ON 
T BLING ASPEN CHLORINATED FOR DIF- 
FERENT LENGHTS OF TIME 


Time of 
chlorination 
in min. 


0 
1 


Ethanolamine- 
silver nitrate 
stain 
no coloration 


secondar walls 
pale buf; middle 
lamella pale 
brown 


secondary walls 
same as above; 
middle lamella a 


Maule reaction 
ce init 





— _ _ 


10 per cent 
ammonia 


no coloration 


bright red turn- 

brown on 
standing; sec- 
ondary walls ap- 
pear pale pink 
under microscope 


brighter red at 
first; later not 
visibly darker 


3 per cent 
alcoholic 
ethanolamine 


no coloration 


secondary walls 
not colored; 
middle lamella 
pale brown 


secondary walls 
pale brown ; mid- 
dle lamella a bit 


heavier than 
above 


deeper brown than above 


secondary walls 
same as above; 
middle lamella 
darker 


secondary walls brighter red at 
same as above first; later not 
Tisteteouk visibly darker 
than above 


slightly deeper 
red brown 


brighter red than same as 4 min. 
above; later 


same color 


secondary walls 
browner than 
above; middle 
lamella slightly 
deeper brown 


CoRRELATION WitH PoLarizED LiGHT STUDIES 


A thin (15 micron) transverse section of white 
spruce chlorinated two minutes and stained by the 
general ethanolamine-silver nitrate procedure was ob- 
served at 1000 diameters under polarized light with- 
out crossed Nicols. What was previously thought to 
be a broad dark colored middle lamella was seen to 
be composed of the following layers: (a) an in- 
nermost, fine, dark line lying between (b) two layers 
of only moderately dark material each of which is 
bounded on its outer periphery by a fine dark line 
(f) as illustrated in Fig. 2. 

Untreated sections when observed similarly with 
polarized light showed very faintly a structure com- 
parable to that described above. Under crossed 
Nicols, the layers of the untreated section were ob- 
served as follows: (a) very dark, (b) light, (c) very 
light, (e) dark, (e) very light. 

Sections chlorinated two minutes and treated for 
two minutes in 3 per cent alcoholic ethanolamine 
when observed under crossed Nicols showed a fine 
dark line (a), a fairly bright band (b), and very 
bright bands (c) and (e). 


EFFECT OF ALKALI EXTRACTION 


In order to determine the effect of a strong alkali 
extraction on this staining reaction, thin (15 micron) 
sections of white pine were immersed in 17.5 per 
cent sodium hydroxide for 45 minutes, chlorinated, 
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stained with silver nitrate and 3 per cent alcoholic 
ethanolamine for a period of four minutes, mounted, 
and observed under the microscope. Other sections, 
after the alkaline hydrolysis, were washed with | 
per cent acetic acid, then stained as above and ob- 
served. Controls, chlorinated for two minutes and 
stained as above, both treated and untreated with 1 
per cent acetic acid, were also stained and observed. 
Both controls produced but poor differentiation be- 
tween middle lamella and secondary walls, while the 
section treated with 17.5 per cent sodium ‘hydroxide 
only, chlorinated and stained, showed the middle 
lamella to be very distinctly dark brown, with the 
secondary walls much paler. The sections which had 
been treated with 1 per cent acetic acid followin 
the alkali extraction produced slightly better differ- 
entiation between the middle lamella and secondary 
walls than that with the sodium hydroxide alone. 


Discussion 


QUALITATIVE TESTS 


The results of comparison of the modified Tol- 
len’s reagent with the well known ammoniacal re- 
agent show that they are identical in their action but 
that the former is more sensitive. Using the modi- 
fied reagent, the reaction takes place at room tem- 
perature, which widens the range of applicability 
of this reagent to permit its use as a microchemical 
stain. 


QUANTITATIVE STUDIES 


The results, Table I, show the high reducing prop- 
erties of the products of the reaction of chlorine 
water on woody substance. It is seen that consider- 
able amounts of pentosan are lost and hence, one 
would at first assume that the high reducing power 
of the products would be attributed to hydrolized 
pentosan. However, calculations based upon the as- 
sumption that all the pentosan lost is completely 
hydrolized to pentoses will account for only about 
one third of the reducing properties of the liquors. 

The other possible sources of reducing substances 
are: 


(1) Hydrolysis of cellulose and other hexosans. 
(2) Oxidation of cellulose, etc. 

(3) Hydrolysis of polyuronides. 

(4) Chlorination of lignin. 


VAIN 


PTY: 


Fic. 2. 


Schematic Section Through Two Adjoining Cell Walls Showing Rela- 

tive Position of Various Parts. a: truly isotropic eee sub- 

stance (true middle lamella). \b: primary wall. b.a.b.: compoun 

middle lamella. c: outer layer of secoridary wall. d: central layer of 

secondary wall. e: inner aoe of secondary wall. f: boundary 
tween compound middle lamella and secondary wall. 
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Possibility (1) may be eliminated because the pro- 
cedure leaves essentially a holocellulose, and the 
amount of oxidized hexosan formed is low. Both 
of these facts are confirmed by the results of the 
same procedure with 85 per cent alpha pulp. Hy- 
drolysis of the polyuronides in wood would account 
for less reducing power than the total pentosans and 
hence cannot be the principal source of reducing 
substances. Hibbert and McCarthy (8) have shown 
from studies on the action of chlorine water on 
pulps and isolated lignin that the lignin loses meth- 
oxyl with the formation of an orthoquinone. If one 
then assumes the formation of an intermediate ortho- 
hydroquinone, the reducing action may be explained 
thus: 


R 
(Pentosan) 
( O- ) 
H 


Lignin-hemicellulose complex 


30" 
ee 
6 


The fact that the action of the chlorine is arrested 
after a short period of time by ethanolamine allows 
for the presence of the intermediate hydroquinone. 


GENERAL STAINING PROCEDURE 


It has been shown that there is, in general, a 
distinct difference in the amount and distribution of 
lignin in the cell walls of softwoods and hardwoods 
respectively. Harlow (6) has shown coherent struc- 
tural residues in the secondary walls of softwoods 
when treated with 72 per cent sulphuric acid, while 
in temperate climate hardwoods, the secondary walls 
of tracheids and fiber tracheids disintegrated. Also, 
it has been noted that a smaller number of chlorina- 
tions is required to render the secondary walls of a 
hardwood, yellow poplar, completely soluble in 
Schweizer’s reagent. This would indicate that the 
ethanolamine-silver nitrate stain acts in large part on 
the reducing groups of chlorinated lignin, since 
this stain shows the same differences as the above 
work indicates. Further evidence that the stain acts 
on lignin is found in the fact that parenchymatous 
tissue, notably the ray tissue, also was deeply stained. 
Residues left after treatment of thin transverse sec- 
tions of yellow poplar with 72 per cent sulphuric acid 
show terminal parenchyma, for the most part, intact 
as are the vessel walls. The stain also was pro- 
nounced on these same tissues, thus again indicating 
lignin. 

CorRELATION WitH Orner MicrocHemicaL ReE- 
AGENTS 


Reference to Table II will show that the intensity 
of the stain is inversely proportional to the number 
of chlorinations. Furthermore, this is the same re- 
lationship observed with sulphuric acid residues, and 
with Schweizer’s reagent although the cuprammonium 


solution appears to be less drastic in its action on 
the tissues. However, it was noted that at that point 
in delignification where the staining reagent produced 
no coloration the section was completely soluble in 
72 per cent sulphuric acid and left only a very fine 
network upon treatment with Schweizer’s reagent. 
These facts further substantiate the idea that the 
stain acts largely on lignin. 

The Maule reaction, recognized macroscopically as 
an indication of the presence of lignin, has been shown 
in Tables II and III. Table II shows that the ethano- 
lamine-silver nitrate stain parallels the Maule reaction 
during delignification. These tests indicate that the 
stain is comparable in behavior to a recognized lignin 
reaction, i.e., the Maule test. The unreliability of 
phloroglucinol is also indicated since this test fails 
to produce any coloration after only two chlorinations, 
confirming the results of Harlow (5). 

Table III shows that the intensity of coloration be- 
comes constant after the same time of chlorination for 
the two Maule stains and the ethanolamine-silver 
nitrate treatment. 


CORRELATION WITH PoLaRIzEpD Licgut STUDIES 


A comparative study of untreated sections under 
crossed Nicols and stained sections viewed under 
polarized light without crossed Nicols shows that 
those layers of the cell wall which are truly anisotropic 
represent the same regions which stain but lightly 
with the ethanolamine-silver nitrate stain. That por- 
tion of the middle lamella which appears weakly 
anisotropic also appears to be stained a definite degree 
lighter than the adjacent truly isotropic intercellular 
substance which stains a very dark color. Hence, as- 
suming that the isotropic portions of the cell wall are 
in large part lignin, it is evident that the stain is most 
pronounced in the lignified portions of the wall. 

It should be noted that Fig. 5 is used to illustrate 
the nomenclature of Bailey for anatomical parts of 
the woody cell wall, and also to illustrate the parts of 
the cell wall stained by the method outlined in this 
paper. It is not intended, however, to infer that the 
above two are identical, particularly in the region 
b-a-b of Bailey, where band widths delineated by the 
stain may not be coincident with the true intercellular 
substance and cambial walls, although they appear to 
be approximately the same. 


EFFECT OF ALKALI EXTRACTION 


White pine stained more heavily in the secondary 
walls than did other species studied. It seemed desir- 
able to ascertain the nature of some of the potential 
reducing substances located in the secondary walls 
of this species. Upon alkali extraction some of the 
material causing the stain was removed from the sec- 
ondary walls. This evidence appears to conflict with 
the previous assumption that the staining reaction 
was primarily with lignified tissue, because sub- 
stances removed by alkali extraction of the sections 
would tend to point toward the hemicelluloses. It ap- 
pears that the easily hydrolyzable and most readily 
soluble pentosans do contribute to a certain extent 
to the reaction. These pentosans are apparently those 
which are removed, along with the lignin, in chlorina- 
tion and probably represent the hemicellulose material 
that is associated with the lignin. If this carbohydrate 
material is associated with the lignin in the tissue, it 
will, upon hydrolysis, indicate by the staining reaction 
the positions of the lignin-hemicellulose complex (7) 
which seems to be present in lignified tissue. The fact 
that unassociated pentosan by itself will not furnish 
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any amount of reducing substance upon chlorination 
is shown by the fact that the secondary walls of the 
hardwoods (high in pentosans) are stained but very 
sparsely, while those of softwoods (low in pentosans) 
stain heavily. Another indication of the validity of the 
above hypothesis is the greater ease of preparing true 
holocellulose from hardwoods than from softwoods, 
since softwoods tend to lose pentosans in the delig- 
nification. 


The Mechanism of the Staining Reaction 


1. Chlorination: the liberation and production of 
reducing substances as indicated in the pre- 
viously given equations. 

. Neutralization and extraction: the action of the 
chlorine is arrested by ethanolamine, and the 
products of the reaction are brought into a 
soluble or partially soluble state. 

. Wash: the soluble products which have diffused 
out into the bulk of the solution are washed out 
by 50 per cent alcohol leaving a solution of these 
materials within the cell wall where they origin- 
ally existed. 

. Colloidal silver: is precipitated in the region of 
the solution by the action of silver nitrate. 

. Repetition: of 2 to 4 to increase the amount of 
silver deposited. 

. Clearing: much of the silver deposited in the 
lumen is floated out by the 3 per cent alcoholic 
ethanolamine, while precipitated silver oxide is 
dissolved in this reagent. 


Conclusions 
A new staining procedure for potential reducing 


substances in wood has been devised which is a 
modification of the Tollen’s or ammoniacal silver 
nitrate reagent. Potential reducing substances are de- 
fined as those compounds in woody tissue from which 
chlorine water will liberate or generate reducing sub- 
stances, 

The chemical reaction and proposed mechanism of 
the stain is discussed wherein the action is indicated 
to be primarily with the lignin complex. 

The above assumption is confirmed by comparative 
microchemical studies with such known lignin and 
cellulose indicators as 72 per cent sulphuric acid, 
Schweizer’s reagent, the Maule reaction, and polarized 
light. 
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The Manufacture and Uses of Chlorine’ 


By Paul A. Keene’ 


Abstract 


This paper reviews the history of chlorine and 
discusses its manufacture both by chemical and elec- 
trolytic processes. The common commercial shipping 
containers are described, together with methods of 
unloading. The uses of chlorine are outlined, with 
particular reference to the manufacture of some chem- 
ical products, pulp and paper, and sanitation. The 
safe handling of chlorine is briefly discussed. 


On March 5, 1823, while Michael Faraday was 
conducting a laboratory experiment with chlorine hy- 
drate in a sealed tube, he received a visit from J. A. 
Paris. The latter noted some oily matter in the tube 
and twitted Faraday for using dirty apparatus. When 
Faraday started to open the tube, it shattered and the 
oily matter vanished. Faraday was curious and 
studied the accident. On the following morning Dr. 
Paris received this note: 

“Dear Sir: The oil you noticed yesterday turned out to be 
liquid chlorine. Yours faithfully, Michael Faraday”. 

From that day to the present, liquid chlorine has 
continued to excite the interest of technical minds, 
in an effort to tame its vicious temperament and sub- 

“Presented at the Fall Meeting of the Technical Association 
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ject it to the use of mankind. Among all the ele- 
ments in the chemical family, none is more endowed 
with Dr. Jekyll and Mr. Hyde characteristics. When 
out of control or when used in warfare, it is a lethal 
substance, capable of dealing out death to anything 
that comes in its path; but when properly controlled, 
it heals wounds, stops or prevents epidemics of ill- 
ness, and enters in a large way into the industrial 
and business life of the world. In order to appreciate 
the importance of chlorine, and the part it is playing 
in industry, it may be well to briefly review its history. 


Historical 


Chlorine gas was first prepared by C. W. Scheele 
in 1774, by heating hydrochloric acid with manganese 
dioxide. He remarked that the gas was soluble in 
water; that it corroded corks yellow as if they had 
been treated with nitric acid; that it bleached litmus 
paper; that it bleached green vegetables and colored 
flowers nearly white, and the color was not restored 
by treatment with acids or alkalies. He considered 
the yellow-green gas to be muriatic acid freed from 
hydrogen (then believed to be phlogiston), and called 
it dephlogisticated muriatic acid. 

Lavoisier in 1789 named the gas oxymuriatic acid, 
and since muriatic acid was considered to be an 
oxide of “murium”, with the formula MuOz, chlorine 
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was given the symbol MuO,. Time does not permit 
a detailed description of the experiments of Henry, 
Gay Lussac, Thenard, Davy and others, but the re- 
lationship of chlorine to the progress of the evolution 
of the theory of chemical constitution is an interesting 
chapter in early chemistry. 

When it was conclusively demonstrated that chlo- 
rine contained no oxygen, H. Davy, in 1810 pro- 
posed the name chlorine, and symbol Cl, from the 
Greek “chloros”, meaning green. The term chlorine 
is thus founded upon one of the obvious and charac- 
teristic properties of the gas, its color. 

In 1789, the year of the inauguration of George 
Washington as first president of the United States, 
Bertholet discovered that “chlorine water” was great- 
ly improved by the addition of caustic potash, and 
produced the first hypochlorite solution, “Eau de 
Javelle”. This, for the first time, enabled the bleacher 
to buy his chlorine in an available form, but it was 
too expensive for most purposes, as was the similar 
liquor made from soda. The use of lime as a cheap- 
er base was first suggested by Charles Tennant in 
1798, and this was all the more important as the alka- 
lies were at that time enormously more costly than 
at present. At first Tennant used milk of lime, and 
thus obtained the solution known as bleach liquor, 
and extensively manufactured even now. In 1799 he 
took out his patent for absorbing chlorine in dry 
hydrate of lime, and the compound thus formed, 
bleaching powder, was sold at 140 pounds sterling 
per ton. 

This development revolutionized the bleaching of 
cotton goods, which, up to then was done by spread- 
ing the cloth on grassy fields and allowing the sun 
to whiten them. The process of bleaching had now 
become a matter of minutes instead of months. 


Chlorine was first liquefied by Northmore in 1805, 
and in 1888 the Badische Anilin and Soda Fabrik 
offered commercial quantities of liquid chlorine. From 
that date on, liquid chlorine was an article of com- 
merce in Germany. 


TEMPERATURE °C. 
- ° +10 


POUNDS PER SQUARE INCH GAUGE PRESSURE 


40 *60 +80 71000 #120 
TEMPERATURE °F. 


Fic. 1. 
Vapor Pressure of Liquid Chlorine 


Although small plants are reported in the United 
States for the manufacture of gaseous chlorine as 
early in 1893, there is no record of the commercial 
production of liquid chlorine until 1909, when a 
small plant in Niagara Falls began operations. From 
this small beginning, the industry has grown until 
today, in the United States, there is installed capacity 
for the production of approximately 600,000 tons per 
year, or 1600 tons per day. This amounts to about 
55 per cent of the entire world capacity of 1,080,000 
tons. 


Properties of Chlorine 


Before going into the various methods of manufac- 
ture and utilization of chlorine, may we look for a 
minute at the properties of this unique substance. 

Under ordinary atmospheric conditions, chlorine 
is a yellowish green gas, having an irritating and 
penerating odor. It is noninflammable and nonexplo- 
sive. It is about two and one-half times heavier than 
air. At a temperature of —34.6 deg. C. (—30.3 deg. 
F.) it condenses to a yellow liquid which is about 1% 
times heavier than water. The liquid freezes at 
—102 deg. C. (—152 deg. F.). One pound of liquid 
chlorine yields practically 5 cubic feet of gas at nor- 
mal temperature and pressure. 

At 9.6 deg. C. and below, chlorine combines with 
water to form chlorine hydrate (Cl.8H.O). Above 
this temperature the solubility of the gas in water 
varies with the temperature, e.g., at 10 deg. C., 1000 
gal. of H,O will dissolve 83.2 lbs. of Cl., but at 100 
deg. C., only 10.6 lb. are dissolved. The vapor pres- 
sure of liquid chlorine increases with temperature; 
e.g., at 25 deg. C. it is 97 lb. per sq. in., Fig. 1., while 
at 70 deg. C. it is 303 pounds. 

Chlorine owes its widespread commercial use to 
its relatively low cost, and its exceptional chemical 
activity in chlorinating and oxidizing reactions, and 
its germicidal properties. In the inorganic field it 
reacts readily with many elements and compounds 
to give chlorides and chlorine derivatives of impor- 
tant commercial value. In the organic field it reacts 
with many materials to give valuable products; it 
bleaches and purifies many substances; and it kills 
or controls objectionable plant and animal life. Some 
: these applications will be discussed in more detail 
ater. 


Manufacture of Chlorine 


The commercial processes for the manufacture of 
chlorine may be divided into two main groups, chem- 
ical, and electrolytic. 


The two principal chemical methods which sup- 
plied the chlorine of commerce prior to about 1910 
are the Weldon and the Deacon processes. The 
Weldon process involves the oxidation of hydro- 
chloric acid from salt cake furnaces by manganese 
dioxide, with subsequent regeneration of the man- 
ganese dioxide. This process recovers only from 
30 to 40 per cent of the chlorine available in the HCl, 
and has become largely obsolete, although it is said 
to be in use even yet in some parts of Europe. 

The Deacon process involves the oxidation of 
hydrochloric acid by air with the aid of copper 
chloride as a catalyst, the reaction reaching a definite 
equilibrium depending on the temperature and pres- 
sure involved. Although from 70 to 80 per cent of 
the HCl is converted to chlorine, the resulting gas is 
dilute, 5 to 10 per cent Cl,, and is thus more suit- 
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able for the production of bleaching powder, etc., 
than for liquefaction. The improved Deacon process 
largely replaced the Weldon in Europe, but is, in 
turn, being rapidly replaced by electrolytic processes. 
Neither of these chemical processes is of any com- 
mercial importance in the United States. 

Another chemical process, involving the reaction 
between common salt and nitric acid, has been studied 
for many years and has been recognized as a po- 
tential source of chlorine since as early as 1838, but 
only during the past two years has it been developed 
to the point where its use is practical. The essential 
reactions involved are as follows: 

3 NaCl + 3 HNOs = 3 HCl te 3 NaNOs 
3 HCl + HNOs = Ch + NOC + 2 H:0 

Although the actual intermediate reactions are 
probably quite complicated, the net result may be 
expressed as follows: 


3 NaCl + 4 HNOs = 3 NaNOs + Cl: + NOCI + 2 H:20 


It is evident that one of the products of this proc- 
ess is sodium nitrate, which has a ready market, and 
two-thirds of the chlorine of the salt is made available 
directly as chlorine. The other third of the chlorine 
appears as nitrosyl chloride, which may be treated 
in a number of ways for recovery of its nitrogen 
and chlorine value. 


The development of the electrolytic processes of 
manufacture has brought chlorine to its present im- 
portant place in the industry. These may be divided 
into three main types: the electrolysis of fused salts; 
electrolysis of salt solutions in mercury cathode cells ; 
and electrolysis of salt solutions in diaphragm cells. 


The electrolysis of fused salts can be justified on 
economic grounds only when the metal itself is de- 
sired as one of the products. Although both sodium 
and magnesium are made in this way, the amount 
of chlorine produced is relatively small, and may 
be disregarded in this discussion. 

The electrolysis of solutions of alkali metal chlo- 
rides constitutes the most important commercial 
source of chlorine at the present time. Either sodium 
or potassium chloride may be used as a raw material, 
but since 98 per cent of all the chlorine produced 
comes from the sodium compound, we will refer to 
this specifically, it being understood that in most 
cases, potassium may be used interchangeably. This 
process depends upon the fact that when an electrical 
current is passed through a solution of sodium chlo- 
ride, chlorine gas is liberated at the anode, and 
metallic sodium at the cathode. If water is present 
at the cathode, the sodium at once reacts with this 
to form sodium hydroxide or caustic soda, and hydro- 
gen gas. We have, then, in the one operation, the 
formation of at least two valuable products, and in 
some cases, the hydrogen may also be utilized. 

Until recently, only one manufacturer of liquid 
chlorine in the United States used the mercury cath- 
ode cell, but of late there has been an increasing 
interest in this type of equipment, and at least one 
new plant will soon be in production. This in- 
creased activity is largely due to the fact that, 
whereas, the caustic soda made by other processes 
must be subjected to supplementary purification op- 
erations in order to render it suitable for rayon and 
other exacting uses, the product of the mercury cell 
needs no such treatment. 


The mercury cell depends for its action on the 
use of a moving film oi metallic mercury as the 
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cathode. The sodium deposited from the brine by the 
electric current amalgamates with the mercury, and 
it is then carried into a separate decomposing cham- 
ber where it is reacted with pure water, forming 
sodium hydroxide and liberating hydrogen. Many 
forms of cell have been devised, the best known be- 
ing the Castner rocking cell, in which the movement 
of the mercury is caused by an oscillation of the 
entire cell body. Other forms, such as the Sorensen, 
usually involve the pumping of the mercury at one 
stage in the flow, the stream of metal flowing alter- 
nately and continuously through the electrolyzing 
and decomposing compartments. 

Graphite is commonly used as the anode material. 
Due to the relatively high sodium deposition voltage 
on mercury, the power requirements of the mercury 
cell are inherently higher than in those cells where 
steel is used as the cathode. Numerous attempts have 
been made to realize the theoretical possibility of re- 
generating a part of the voltage in the amalgam de- 
composing chamber, but practical operating difficulties 
have yet to be overcome. 

The mercury cell, on account of its relatively high 
initial cost and more difficult operating technique, 
will probably be a competitor of the diaphragm cell 
only insofar as is dictated by special conditions. 


ALLEN-Moore CELL 


The diaphragm cell is the most widely used form 
of chlorine producing equipment. [t depends for its 
operation on the interposing of a porous diaphragm 
between the electrodes so as to prevent reaction be- 
tween the caustic soda produced at the cathode and 
the chlorine saturated brine surrounding the anode. 
The operation may be best illustrated by reference to 
one common type of commercial cell, the Allen- 
Moore. This cell consists of two distinct compart- 
ments, the cell body and the freeboard. The body 
consists of a steel tank, in which is suspended the 
perforated steel cathode sheet, shaped roughly in the 
form of a W. On the inner surface of the cathode 
is placed the porous diaphragm of asbestos paper, 
specially chosen for its strength and permeability 
characteristics. Graphite anodes are suspended from 
the freeboard covers and project downward into 
the two legs of the cathode sheet. Nearly saturated 
brine is fed into the inner basket so formed, and 
fills the space between the anodes and cathode. As 
electroylsis proceeds, the brine filters slowly through 
the diaphragm, comes in contact with the cathode 
where it reacts with the metallic sodium, forming 
NaOH, and then runs into the cell body, from which 
it is drawn as a dilute solution containing principally 
caustic soda and unconverted salt. Chlorine is lib- 
erated in the anode chamber, from whence it 1s 
drawn under a slight vacuum into headers and then 
to the later processing operations. Hydrogen formed 
at the cathode is withdrawn from the cell body for 
use or disposal. 

The principal raw material of this process, the 
brine, is obtained in some plants from natural brines, 
which must usually be concentrated by evaporation; 
in others from brine wells, in which water is intro- 
duced into subterranean salt strata, allowed to become 
virtually saturated and then pumped to the surface; 
and in still others by the solution of solid salt. The 
purity of the brine is very important in economical 
cell operation. Alkaline earth impurities cause pre- 
cipitation and consequent plugging of the diaphragms. 
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Sulphates in excessive quantities cause rapid deterio- 
ration of the graphite anodes; and the presence of 
even very small traces of ammonia compounds may 
introduce hazards due to the formation of nitrogen 
trichloride, an extremely explosive compound. Some 
form of brine purification system is usually required, 
except in those cases where a pure grade of solid salt 
is used. 


ELecTRIC PowER REQUIREMENTS 


Electrical power for cells has in the past been fur- 
nished almost exclusively by motor generator sets, 
but recently mercury arc rectifiers have been coming 
into prominence on account of their high conversion 
efficiency, simplicity of operation and relatively low 
cost. 

Diaphragm cells are built in capacities ranging 
from a few hundred amperes up to 6000-7000 amp. 
in the later types. They are usually arranged in series 
in banks so as to permit the use of generator voltages 
of from 200 to 500 v. At a current efficiency of 95 
per cent, a cell will produce approximately 66 lb. of 
chlorine per 1000 amp. per day. 

Diaphragm cells have been made in a great many 
types, sizes and shapes, each one with its own pro- 
ponents, and each with certain characteristics which 
seem to fit it to a particular application. The aim in 
each type of construction has been to attain: high 
electrical efficiencies; low initial and maintenance 
cost; and higher purity of products. A measure of 
success along these lines has probably been attained 
for each of the cells which have been adopted by 
progressive chlorine manufacturers. The principal 
types of cell in commercial operation besides the 
Allen-Moore are the Vorce, Gibbs, Marsh, Dow, 
Nelson, Wheeler, Townsend, Tucker and Stuart. 


PURIFICATION AND LIQUEFACTION 


As the chlorine gas leaves the cell, it is saturated 
with moisture at the prevailing temperature condi- 
tions, and contains usually small percentages of hy- 
drogen, CO, and air. This is the crude gas which 
must be purified and liquefied. As the moist gas is 
extremely corrosive, it is necessary to use stone- 
ware, glass, or similar resistant material for all pipe 
lines and equipment with which it comes in contact. 
The first step in the purification is drying, which is 
accomplished by cooling, either by direct water 
scrubbing or in interchangers, and then bubbling 
through concentrated sulphuric acid. After this treat- 
ment moisture is sufficiently low that iron equipment 
and pipes may now be used. 

Liquefaction may be accomplished by cooling to 
a sufficiently low temperature, but it is customary 
to apply some pressure at this stage of the operation. 
The temperature and pressure used are governed by 
the extent of liquefaction desired. If there is use for 
the “tail gas” in some supplementary operation or 
manufacturing process, it is unnecessary to carry the 
liquefaction to the degree of completeness required 


ONE TON CHLORINE CONTAINER 
Gross Weight - 3300 ibs. to 3400 ibs. 
Weight of Chlorine - 2000 ibs. 
Diameter-30" Length - 80" 


291 inside dia. 


Ton Container—Sectional View 


when liquid chlorine is the only product. The extrane- 
ous noncondensible gases are vented from the system 
in the “tail gas”. 


Containers, Storage, and Shipment Methods 


The liquid chlorine, at low temperature, is now 
ready to go to storage or into the containers in which 
it is to be shipped. 

The shipment of liquid chlorine, in common with 
other liquefied and compressed gases is carried on 
under the direct jurisdiction of the Bureau of Ex- 
plosives of the Interstate Commerce Commission, and 
the design, testing and maintenance of all containers 
are in accordance with regulations approved by this 
body. Chlorine manufacturers have cooperated close- 
ly among themselves and with the government bureau 
in working out safe handling procedures, and as a 
result, the handling of large quantities of this poten- 
tially dangerous substance is regularly carried out 
without difficulty, 

Chlorine is commercially available in three types of 
container: the 100 or 150 lb. cylinder equipped with 
a single valve; the multiple unit car, consisting of 15 
separately removable containers, each holding one 
ton, mounted on an underframe; the single unit tank 
car, available in 16 and 30 ton capacities. 

Cylinders of the first type are used by those con- 
sumers whose requirements are small, and the con- 
tents are generally removed as a gas, as for example, 
small water chlorinating stations. If it is desired to 
remove liquid chlorine from a cylinder of this type 
it is necessary to tip it so that the valve is down. 


The one ton cylinder, Fig: 2, on the other hand, is 
equipped with two valves and internal eductor pipes 
so that when properly placed, liquid may be removed 
through the lower valve and gas through the upper. 
This container is a very popular one, and serves both 
the small and large consumer. It is particularly ad- 
vantageous when rail facilities are not available in 
the immediate vicinity of the point of consumption, 
since the individual cylinders may be removed from 
the car and trucked or rolled to any desired point. 
This cylinder is equipped with six fusible safety 
plugs, three in each end. The metal in these plugs 
melts at 65-70 deg. C., and therefore must not be 
subjected to abnormally high temperatures such as 
that of hot water or steam. The cylinder is tested 
at 500 Ib. internal pressure, which is well above any 
limit which it would ordinarily be called upon to 
withstand. 


The single unit tank car is provided to serve those 
consumers who use chlorine in large quantities and 
who have proper rail facilities to permit its use. 
This car is provided with four valves, two for the 
withdrawal of liquid and two for gas. The body of 
the car is insulated to provide against rapid changes 
in temperature under varying weather conditions. 
This makes it impractical to remove chlorine as a 
gas from such a container at a rapid rate, since the 
latent heat of evaporation drops the temperature of 
the liquid, and thereby reduces the pressure in the 
car. Where gas is desired, it is the usual practice to 
withdraw liquid chlorine from the car and pass it 
through a vaporizer, where heat is supplied at a rate 
suitable to cause complete volatilization. A number of 
vaporizer units have been designed, capable of han- 
dling from 100 Ib. to several tons per hour. The gas 
may be delivered at virtually any desired constant 
pressure, and the operation of the vaporizer unit is 
practically automatic. 
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Under most conditions of operation the vapor pres- 
sure of chlorine in the containers is sufficient to 
force liquid out at a satisfactory rate. In extremely 
cold winter weather, however, or when it is desired 
to elevate the liquid to unusual heights, it is some- 
times necessary to apply additional pressure. This 
is done by admitting compressed air through the gas 
valves. In this case it is imperative that the air so 
added shall have been thoroughly dried and purified 
by passage through anhydrous calcium chloride or 
concentrated sulphuric acid. Failure to observe this 
precaution will cause severe corrosion, not only in 
the container itself but in the pipe lines and equip- 
ment of the consumer’s plant. Suitably designed air 
drier units are available for this purpose. 


Uses of Chlorine 


From a commercial point of view, chlorine is a 
relatively new and cheap commodity, and it may be 
considered today a basic chemical. Its many uses 
may be attributed to its high chemical reactivity for 
chlorination and oxidation, to its germicidal prop- 
erties and to its generally efficient behavior. 

The use of chlorine in major quantities has devel- 
oped within the past few years as illustrated in the 
following table, taken from reports of the United 
States Department of Commerce: 


Total production, Total sales, Price 
t ton net ton per net ton 


303 
446,261 


: Exclusive of chlorine made and ¢onsumed in wood-paper in- 


What has been the reason for this enormous in- 
crease in consumption, and into what industries does 
it go? The fact that a great deal of chlorine is made 
and consumed in the same establishments, makes it 
very difficult to analyze the figures representing pro- 
duction and consumption; in fact, thoroughly reli- 
able data covering the entire industry are not avail- 
able. About the best we can do, therefore, is to con- 
sider that portion of the total which is made for 
sale. On the basis of the total chlorine made for sale, 
the distribution to the various industries is approxi- 
mately as follows: 


Chemicals 

Pulp and paper 
Sanitation 
Textiles 
Miscellaneous 


50 per cent 
40 per cent\ 
5 per cent 


Prior to about 1936, the pulp and paper industry 
was the largest consumer, and it is quite possible 
that if all the chlorine made and consumed were 
included, it would still be in the lead. 

The principal uses of chlorine in the manufacture 
of chemical products are indicated as follows: 

PRINCIPAL USED OF CHLORINE 


CHEMICAL PRODUCTS 
Bromine 
Cerna 
feoshing, 
GColeum 
Hypochlorite 


Sesion iy 


wa 


eiriete 
Reels ayaa 


Carbon Yetrachloride 


Fic. 3. 
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The manufacture of bleaching preparations is 
probably the oldest commercial use of chlorine, and 
still represents an important outlet. Ordinary bleach- 
ing powder is made by the absorption of chlorine in 
dry hydrated lime, and lime bleach liquor by absorp- 
tion in milk of lime. Low test chlorine gas is entirely 
suitable for this purpose, and some manufacturers 
utilize the tail gas from the liquefaction operation in 
this way. The use of bleaching powder and lime 
bleach has shown a continued downward trend over 
the last 20 years, due to the increasing popularity of 
elemental chlorine. The principal drawbacks to the 
use of these materials are the relatively low available 
chlorine content, and the insoluble lime sludge that 
is introduced into any process where it is used. 

Solid high test calcium hypochlorite appeared on 
the market several years ago, containing approxi- 
mately 70 per cent available chlorine. This over- 
comes, to a limited extent, the objections to the ordi- 
nary types of bleaching powder, but on account of 
its high price its use has so far been limited. It has 
recently been reported that a mixture of this mate- 
rial with sodium metaphosphate is being sold as a 
completely soluble high test bleach, the metaphos- 
phate serving to prevent the precipitation of calcium 
compounds in solutions where it is used, This is a 
very interesting development, but it seems that this 
compound would be too high in price to permit wide- 
spread acceptance. 

Sodium hypochlorite solution is enjoying increas- 
ingly greater usage, particularly for sterilizing and 
cleaning purposes, but being an unstable compound, 
low concentrations have to be marketed, involving 
high container and distribution costs. Much investi- 
gation work has been carried out in an effort to 
produce solid sodium hypochlorite in stable form, but 
the problem remains unsolved. Such a compound 
would have many practical advantages and large com- 
mercial possibilities. 

As large and important as are the inorganic com- 
pounds of chlorine, the organic field is even greater 
in commercial value. One of the principal reasons 
for the rapid increase in chlorine consumption in this 
field has been the development of several automotive 
aids, such as ethyl fluid and ethylene glycol. Ethylene 
glycol, commercially known as Prestone, is widely 
used as an antifreeze. The output of chlorine from 
one of the largest chlorine plants in the country is 
consumed primarily in the making of this product. 
It is interesting to note that there is no chlorine in the 
final product. The reactions involved are essentially 
as follows: chlorine is reacted with limestone to 
form hypochlorous acid, 


2 Cle + CaCOs + H:0 ——— > 2 HOC! + CaCl: + CO: 


Hypochlorous acid is then combined with ethylene 
to form ethylene chlorohydrin, 


HOC! + C:Hs ————> C:H,OHCI 


which is then hydrolyzed with lime to form ethylene 
glycol, 
2 C:H:OHC! + Ca(OH): ———> 2 C:H«(OH)2 + CaCl 


Thus, all of the chlorine entering the reactions ap- 
pears as calcium chloride. It is quite possible that in 
the future the use of chlorine in this industry may 
be superseded by direct oxidation of ethylene in the 
presence of a suitable catalyst. 

In addition to going into the gasoline tank and 
cooling system of the modern automobile, compounds 
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utilizing chlorine in their preparation are now em- 
ployed in the crank case and gear boxes. The purpose 
of such additive agents is two-fold, to improve the 
viscosity-temperature relationship, and to improve the 
film strength of the lubricant. It is reported that com- 
pounds such as Paraflow, which is a combination 
long chain and aromatic hydrocarbon, cause a marked 
reduction in the temperature at which an oil or 
grease will become so thick as to be useless; also, 
that the addition of compounds such as pentachlorodi- 
phenyl, and derivatives of ortho dichlorobenzene 
causes a definite increase in film strength of oils and 
greases. We understand that some of the modern 
high pressure lubricants used in hypoid gears depend 
on such additives for their virtues. 

Time will permit only a passing reference to such 
chloro solvents as trichloroethylene and carbon tetra- 
chloride; new refrigerants such as dichlordifluoro- 
methane (Freon); chloro-waxes such as halowax, 
which is a chlorinated naphthalene; synthetic resins 
such as the vinyl chloride compounds ; and those made 
from phenol, which in turn is made from chloro- 
benzene. Although the chemistry and methods of 
manufacture of these compounds are interesting, they 
are not, as yet, large consumers of chlorine and 
we must confine our attention to the more extensive 
uses. 


Chlorine in Pulp and Paper Manufacture 


The availability of liquid chlorine in quantity and 
at a low price has revolutionized many of the oper- 
ations of the paper industry. The principal uses are 
in pulping, bleaching and slime control and steriliza- 
tion, 

The Pomilio process of pulping consists of the 
cooking of straw or bamboo with a weak caustic 
solution, followed by chlorination. This method is 
said to be in use in seven mills in Italy, Argentina, 
Chile, Uruguay, France and South Africa, which 
countries are deficient in cheap and suitable pulp 
wood species. The success of this operation has nat- 
urally led to numerous attempts to apply the same 
process to wood, but difficulty has been experienced 
due to the great resistance of the lignified woody 
structure to chlorine penetration. Experimental work 
has shown that it is necessary to carry out a partial 
cook with sulphate or sulphite liquors or with caustic 
soda of 35 to 50 g. per |. concentration. The chips 
are then defibered mechanically and subjected to 
chlorination, caustic extraction, and bleaching. It is 
reported that the application of these processes to 
southern pine made it possible to get a pulp of high 
quality and strength, but at a cost considerably in 
excess of ordinary kraft. It is believed, therefore, that 
the prospects are not bright for chlorine pulping to 
attain any considerable degree of importance in the 
United States in the near future. 

The evolution of pulp bleaching practice during the 
last ten years has been a progressive development 
from original single stage methods to multistage 
methods of increasing complexity. Demand for 
bleached pulp of maximum brilliance and strength, 
produced at economic cost, has been the major factor 
in this development. 

As a result of proven research in laboratory and 
Plant, specific information is now available on the 
type and sequence of bleaching treatment best adapted 
to furnish the desired pulp characteristics. The selec- 


tion of the proper system of bleaching depends on 
many factors, including the nature of the original 
raw material and the manner in which it has been 
cooked. A study of details of the cooking process 
with respect to alkali concentration, component 
ratios, temperatures, time, and liquor circulation, will 
result in furnishing the bleachery with a strong easy 
bleaching pulp that will retain the desired paper 
making values throughout the bleaching process. This 
is particularly important since the cost of removing 
a unit weight of lignin is substantially less in the 
digester than by means of chlorine in the bleaching 
process. 

Once the cooking is finished, and the pulp is de- 
livered to the bleachery, there are many possible 
variations. The advent of the direct chlorination 
stage in a multiple stage system has practically revo- 
lutionized the industry. Direct chlorination has long 
been known to be desirable, but only in recent years 
have materials of construction been available at 
reasonable cost to withstand the corrosive action of 
the wet chlorine and the hydrochloric acid formed 
in the process. It is beyond the scope of this paper 
to go into a detailed discussion of the mechanism 
of the bleaching reaction, but it may be said that 
with proper control of the pH and temperature of 
the chlorinated stock, direct chlorination of the 
lignins and coloring matter is favored rather than 
oxidation. This not only avoids loss of strength of 
the fibers, but reduces the undesirable material to a 
state where it is most easily removed in subsequent 
operations, and this with a minimum consumption of 
chemicals. 


BLEACHING Kraft PuLp 


The application of bleaching processes of varying 
degrees of complexity may be strikingly illustrated 
by reference to kraft pulp, which, for various pur- 
poses, is desired in all degrees of whiteness from 
the practically unbleached wrapping papers to the 
high shades of white comparable to sulphite pulps. 
The simplest procedure for a semibleached product 
is that involving a single stage hypochlorite treat- 
ment. For the higher manila shades, a two stage 
hypochlorite treatment may be used. For the lower 
shades of white, a two stage process including direct 
chlorination followed by hypochlorite is indicated. A 
three stage process including chlorination-caustic 
extraction-hypochlorite, produces a medium shade of 
white. For the higher whites, with a G. E. bright- 
ness of 80-85, four or more stages including 
chlorination-caustic extraction-hypochlorite are used. 

A recent development of research has shown that 
in such a process, it is entirely feasible to combine 
caustic extraction with a primary hypochlorite stage, 
thus obtaining the advantages of a five stage system 
in four stages, without the necessity of additional 
tanks, washers, and other equipment. The specific 
application of such complex procedures must be 
worked out for each particular case in order to 
obtain optimum results, and the modern laboratories 
specializing in this work are equipped to render such 
service to the paper industry. 


TREATMENT OF WATER 


Another important application of chlorine in the 
paper industry is in the treatment of water. Water 
is one of the most important raw materials in a 
paper mill, and is used in enormous quantities. 
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Depending on the type of stock handled, a paper 
mill will use from 15,000 to more than 100,000 
gallons of water per ton of product. It is obvious 
that any method of reducing this consumption will 
be of great economic value. The greatest obstacle 
to the reuse of water is the formation of slime, 
consisting principally of algae or fungous growths. 
The paper mill slurries constitute an ideal medium 
for the growth of such organisms, and unless held 
in check, these growths will accumulate, and even- 
tually break loose, causing spots in the paper, and 
serious degradation of quality. 

The use of chlorine and its compounds is the 
standard method of alleviating this trouble. In many 
cases, chlorine alone has been found to be effective, 
but more recently, the trend has been toward the 
use of ammonia along with the chlorine, thus pro- 
ducing chloramine in the solutions. The sterilizing 
power of chloramine appears to be more prolonged 
than when chlorine alone is used, thus permitting 
complete cleanup of all parts of the system, and in 
some cases permitting complete reutilization of the 
white water. 

The successful application of this treatment at 
minimum cost requires that a survey be made to 
show the sources of contamination, in order that 
treatment may be centered at those points where it 
will be most effective. The elimination of slime 
conditions will save money not only by reducing 
water consumption, but also by eliminating the fre- 
quent cleanup periods which are necessary where 
such control is not practiced. 

In addition to the sterilization of water, chlorine 
is used for taste and odor control in water supplies ; 
control of algae growths, iron bacteria, etc. It is 
an aid to coagulation, and by cleansing pipes it main- 
tains pipe carrying capacity. Maintenance of sani- 
tary conditions in swimming pools and control of 
algae growth in pools also comes within its province. 
In sewage it is used for disinfection, odor control, 
reduction of biological oxygen demand, and the pre- 
vention of masonry disintegration from the action 
of hydrogen sulphide. It is also used to improve 
sedimentation and to prevent filter ponding; as an 
aid for grease removal; conditioning of activated 
sludge; the control of slime growth in sewers; and 
the prevention of foaming in Imhoff tanks. 

In the treatment of industrial waters chlorine is 
used for slime control in large steam generating 
plant condensers, spray ponds or cooling tower sys- 
tems, and many other types of process equipment. 

In the textile industry, the use of chlorine in the 
form of “chemic,” or hypochlorite solution for the 
bleaching of vegetable and synthetic fibers is stand- 
ard practice. Many processes have been proposed 
for the manufacture of nonshrinkable wool, most of 
them using chlorine in some form. The most recent 
of these, and one which seems to hold important 
commercial possibilities, involves the treatment of the 
wool fiber with an organic hypochlorite. 


Safety Measures 


The realization that chlorine is sufficiently lethal 
to be used as a war gas leads us to the consideration 
of a few important safety measures which should be 
observed by anyone who deals with this gas. The 
danger involved in the handling and use of any 
material depends on two things: first, the properties 
of the material itself; and second, the extent to 
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which the dangerous properties are understood, and 
proper measures taken to avoid trouble. 

In the case of chlorine, the properties of the gas 
are so well known and safety measures so well 
developed that no reasonably intelligent person need 
hesitate to use it to the fullest extent. 


Chlorine fortunately furnishes its own warning 
by its characteristic odor, and may be detected by 
smell even when the concentration is as low as 1 
part in 3 million. There is no normal reason, there- 
tore, why workmen should not become aware of the 
presence of chlorine soon enough to permit the neces- 
sary safety precautions to be taken. 

The relative danger of exposure to air containing 
chlorine is indicated in the following table: 


Concentration 
of chlorine in air 


(parts per million) Effect of exposure 


safe indefinitely 

safe for % to 1 hr. 
illness in % to 1 hr, 
fatal in % hr. or less 


Note: International critical tables, vol. 2, page 319, (1927). 


A chlorine gas mask of a design approved by the 
United States Bureau of Mines must be readily 
available wherever chlorine is used. Each operator 
should have his own mask for his own personal use, 
and should be responsible for keeping it in condition 
suitable for immediate use. Every person employed 
in the vicinity where chlorine is used should be in- 
structed in the procedure to be followed in case of 
exposure to the gas, these instructions being avail- 
able from many reliable sources. 


Under normal conditions there is no reason to 
permit any harmful concentration of chlorine to exist. 
A chlorine leak may be easily detected by means of 
a solution of ammonia, and should be immediately 
remedied. In case of accidental spillages of liquid 
or leaks which cannot be readily controlled, emer- 
gency measures may be required. Any alkaline 
material such as lime, soda ash or caustic soda will 
readily combine with chlorine, and may be used to 
absorb either the liquid or gas. Plain water alone 
will cause the formation of chlorine hydrate, thereby 
reducing the rate of vaporization from the spilled 
liquid. In some cases, dry ice has been used to cool 
the chlorine cylinder and thereby reduce the pressure. 

The most effective safety measures of all are those 
which avoid trouble, and thereby make unnecessary 
such emergency measures as those described. It 
should be remembered that chlorine is a compressed 
liquefied gas, and that the pressure in the container 
rises rapidly with increase in temperature. In gen- 
eral, then, the containers should be kept as cool as 
is practical. Under no conditions should containers 
be heated in order to increase the rate of removal. 
If the chlorine will not come out fast enough under 
its own pressure, dry conditioned compressed air may 
be used under suitable prescribed conditions, and the 
liquid vaporized in suitable external equipment. More 
detailed instructions as to safe handling procedure 
will be gladly furnished to any one interested by 
any chlorine manufacturer. 

The future of chlorine and its uses appears to 
be an ever expanding picture, since in most of its 
applications it has no serious competitor. It seems 
safe to predict that as time goes on an increasing 
number of people and industries will bow down 
before the green goddess and pay her the tribute 
which is her due. 
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Review Of Paper Industry Literature 


ies of United States Patents can be obtained from 
the United States Patent Office, Washington, D. C. 
for 10 cents each. Send currency, not stamps. 


Alkaline Process 


Pulp for Paperboard. Codperatieve Vereeniging 
Codperatieve Stroocartonfabrief “De Eendracht.” 
Brit. pat. 485,516 (May 20, 1938).—In manufactur- 
ing the pulp from straw, etc., digested in usual 
manner with milk of lime at above 100 deg.. C., 
the calcium ions present in combined condition in 
the digested material are exchanged for other 
positive ions by treating the digested and washed 
pulp with acids to a pH of 6 to 6.5, followed, if 
desired, by addition of sufficient alkali to make the 
pulp alkaline, or with acid salts or with acids in 
the presence of acid-reacting salts to a pH of 
4.5 to 5.5.—A.P.-C. 

Production of Cellulose. H. A. Knopf. Brit. pat. 
488,362 (Feb. 10, 1938); addn. to Brit. pat. 468,- 
069.—The quantity of slaked lime recommended 
in the chief patent may be considerably reduced 
if the lime treatment is followed by thorough 
washing of the digester material, with simultane- 
ous mechanical separation of the fibers in a hol- 
lander. This process is particularly advantageous 
for treating silicate — rich varieties of straw, 
grasses, bamboo, etc.—A.P.-C. 

Non-Cellulosic Material Obtained From Black 

Liquor. Mead Corporation, assignees of N.N.T. 
Samaros and M. Plunguian. Brit. pat. 476,344 
(June 19, 1936).—Concentrated black liquor is 
mixed with water and treated with carbon dioxide 
until the pH is reduced to 8.0 to 8.3. It is then 
warmed (to about 60 deg. C.) to coagulate the 
lignin, cooled with agitation, and the lignin filtered 
off and washed. The lignin is freed from organic 
sodium compounds, and particularly sulphonic 
acid derivatives, by washing with 2 to 5 per cent 
aqueous solution of a strong acid, and is finally 
washed with soft water. An ash-free lignin is 
obtained having a melting-point of 185 deg. to 
230 deg. C., which, however, may be lowered by 
addition of water and (or) furfuraldehyde. The 
lignin may be used as a binder in moulding com- 
positions.—A.P.-C. 
_Resinous Material Containing Lignin. Mead 
Corp. Brit. pat. 484,248 (March 19, 1937).—Lignin 
(preferably from black liquor) is dissolved in 
phenolic material (such as carbolic acid, cresol, 
tar acids, etc.) and the mixture heated with alde- 
hyde (such as formaldehyde or furfuraldehyde) or 
hexamethyl-enetetramine if desired, in presence of 
a condensing agent which may be acidic but is 
preterably alkaline (such as sodium hydroxide). 
The resinous materials formed are particularly 
suitable for incorporating with fillers by known 
methods to give quick-hardening moulding com- 
positions, the mouldings from which are hard, 
strong, and water-resistant.—A.P.-C. 


Sulphite Process 


_Recovering Sugar From Sulphite Waste Liquor. 
Vogel & Bernheimer Zellstoff-und Papier Fabri- 
ken A-G. and Ernst Graap. Fr. pat. 827,461 


(April 27, 1938).—The sugar present in sulphite 
waste liquor is extracted by means of an amount 
of water at most equal to the volume of the waste 
liquor and while an intense movement of the 
liquids is produced. The agitation may be caused 
by blowing with air.—A.P.-C. 

Treating Sulphite Waste Liquor. Geo. H. Tom- 
linson. Brit. pat. 485,525 (May 20, 1938).—The 
liquor is concentrated and then burned in high- 
temperature furnace under furnace conditions 
yielding a dry ash residue containing a relatively 
high proportion of chemical compounds, substan- 
tially all of the ash produced during the incinerat- 
ing operation being removed from the furnace 
chamber by flotation in the furnace gases. An 
apparatus is described.—A.P.-C. 

Manufacture of Vanillin. Marathon Paper Mills 
Company. Brit. pat. 490,646 (Dec. 28, 1937).— 
Vanillin is extracted from aqueous alkaline solu- 
tion by an alcohol immiscible with water, and the 
alcohol is removed and water and sulphur dioxide 
are added to form the soluble sodium bisulphite 
compound, and crude vanillin is liberated by add- 
ing sulphuric acid. The treatment of lignin, sul- 
phonic acid, lignocellulose, or crude lignin extract 
with alkali to yield vanillin is described and the 
treatment of calcium lignin sulphonate with so- 
dium hydroxide and extraction with butyl alcohol 
is claimed.—A.P.-C. 


Miscellaneous Digesting Processes 


Disintegration of Substances Containing Cellu- 
lose. W. Darboven. Brit. pat. 481,082 (Aug. 9, 
1937).—A solution of hydrochloric acid in an or- 
ganic solvent is continuously circulated through 
the treatment vessel containing cellulosic material 
and is cooled in an external cooler. To maintain 
the concentration of the solution, hydrochloric acid 
is introduced independently in a state of fine divi- 
sion—A.P.-C. 

Breaking Down Cellulosic Materials. Heinz 
Berkel. Fr. pat. 826,420 (March 31, 1938).—Lig- 
neous material is soaked, before the disintegration 
proper, with a concentrated aqueous solution of 
hydrochloric acid. The crude material is dried 
as far as possible before being wetted with the 
aqueous acid. The wetted material is allowed to 
remain for a time and then treated with a halo- 
hydric acid dissolved in an organic solvent in an 
autoclave.—A.P.-C. 

Decomposition of Wood for Production of Cellu- 
lose. T. Kleinert. Brit. pat. 481,631 (Dec. 31, 
1936).—Wood is treated with a controlled mix- 
ture of steam and oxygen or air at 100 to 200 
deg. C. to render the lignin more soluble during 
the subsequent treatment. The lignin is then re- 
moved by treatment with chlorine and alkali, with 
aqueous alkali, or with an organic solvent. 


Beating 


Refining Engines for Paper Pulp. The Cowles 
Company, Brit. pat. 477,965 (Jan. 6, 1938).—Ap- 
paratus for refining paper pulp of the type de- 
scribed in Brit. pat. 453,556 is provided with a 


TAPPI Section, Pace 147 





94 PAPER TRADE JOURNAL Technical Association Section (Continued) 


screen plate in which the perforations are closely 
arranged in radial lines converging toward the 
axis of the impeller, the perforations in adjacent 
radial lines being staggered radially, to obviate 
choking of the perforations.—A.P.-C. 


Bleaching 


Handling and Draining of Bleached Rag Half- 
stock. Roland A. Packard, assignor to Smith 
Paper, Inc. U. S. pat. 2,123,958 (July 19, 1938). 
—Bleached, unbeaten rag halfstock is pumped on 
to a travelling screen where it is pressed by means 
of a series of rolls which are progressively closer 
to the screen. (Cl. 92-20.)—A.P.-C. 

Sizing 

Preparation of Stable Sizing Emulsions. A. F. 
Burgess, assignee of Institute of Paper Chemistry. 
Brit. pat. 480,097 (June 12, 1936).—A wax sizing 
agent is made by emulsifying an alkaline solution 
of an acidic protein (e.g., soyabean casein) with 
a molten paraffin wax (melting-point below 78 
deg. C.). The ratio of protein to paraffin is 1 to 
2:4, and that of paraffin to emulsifying agent is 
8:1. The size may be added to the pulp in the 
beater and precipitated with alum, or it may be 
used to impregnate the finished paper, which 
should contain excess of alum. Alkaline filler may 
be mixed with the emulsion and incorporated in 
resin-sized paper.—A.P.-C. 


Pulps 


Process of Preparing Hydrophobic Cellulose 
Fibers. Fritz Siefert and Joseph Stadler, assignors 
to I. G. Farbenindustrie Aktiengesellschaft. U. S. 
pat. 2,111,698 (March 22, 1938). — Particularly 
good hydrophobic properties may be imparted to 
cellulose fibers by incorporating with them a 
water-soluble salt of an amine (such as stearyl- 
amine, octylamine, dodecylamine, cetylamine, 
oleylamine, ricinolamine) and simultaneously or 
subsequently treating them with an aliphatic alde- 
hyde in the absence of an appreciable quantity of 
free acid. The hydrophobic effect is considerably 
improved by adding to the treatment bath com- 
pounds of lower molecular weight which contain 
in the molecule several amino—or imino—groups, 
or nitrogen atoms, such as 1,3,5-triazine and its 
derivatives, ethylenediamine, urea or thiourea, 
guanidine, cyanuric acid, etc. (Cl. 91-70)—A.P.-C. 

Treatment of Cellulose. Henry Dreyfus. U. S. 
pat. 2,118,039 (May 24, 1938).—Chemical wood 
pulps containing residual lignin, pentosan or other 
incrusting material are first treated with a 1.5 to 
5 per cent caustic alkali solution at a temperature 
of 100 deg. C. or higher, and then with a cold 15 
to 20 per cent caustic alkali solution, both of these 
solutions being prepared by heating a caustic 
alkali solution of about 10 per cent strength with 
a lignocellulosic material and then adjusting the 
concentration. The purified cellulose is suitable 
for esterification. (Cl. 92-13)—A.P.-C. 

Conditioning Cellulose Fiber for Conversion 
Into Cellulose Acetate. George A. Richter as- 
signor to Brown Company. U. S. pat. 2,112,999 
(April 5, 1938).—Cellulose fiber, such as that of 
wood pulp or cotton, is activated prior to acetyla- 
tion by treating with a mixture of hydrogen perox- 
ide and acetic acid. (Cl. 260-101)—A.P.-C. 
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Conditioning Sheeted Cellulose Pulp for Acety- 
lation and the Like. George A. Richter, assignor 
to Brown Company. U. S. pat. 2,112,115 (March 
22, 1938).—Substantially only the surface of a 
predried sheet, such as one of wood pulp, is hu- 
midified after practically complete dehydration, 
and the sheet is redried under temperature and 
other conditions controlled to avoid substantially 
complete surface dehydration. (Cl. 260-101) — 
A.P.-C. 

Production of Cellulose Fiber of Low Solution 
Viscosity for Conversion Into Cellulose Deriva- 
tives. George A. Richter, assignor to Brown Com- 
pany. U. S. 2,112,116 (March 22, 1938).—Material 
such as wood pulp or cotton for subsequent con- 
version into derivatives such as cellulose esters 
or ethers is treated with a hydrogen peroxide 
solution of at least 0.75 per cent strength while 
controlling the time and temperature of treatment 
to effect a marked reduction in the viscosity of 
the fiber, followed by drying in the presence of 
the hydrogen peroxide. (Cl. 260-101)—A.P.-C. 

Thin Stock Process and Apparatus for Making 
Paper. Carlton H. Allen. U. S. pat. 2,122,394 (July 
5, 1938).—Instead of thickening all the stock as is 
current practice in news print manufacture, only 
a relatively small proportion of the pulp (both 
groundwood and sulphite) is deckered. The un- 
deckered stock, the deckered stock and the other 
ingredients of the furnish are metered and mixed 
together. (C1. 92-46)—A.P.-C. 

Apparatus for Making Up Batches of Paper 
Stock. Charles W. Morden. U. S. pat. 2,132,874 
(Oct. 11, 1938)—An apparatus for making up 
batches of paper stock comprising several ingredi- 
ents is controlled by a single automatic flow- 
controlling device. The successive batches are 
made up in a primary receptacle, which may be 
combined with a beater tub, and are delivered to 
a receiving receptable, from which the material 
is discharged continuously to the paper machine. 
The delivery of different kinds of pulps into the 
primary receptable is effected by the level of the 
contents in the receptacle, and stops in response 
to a predetermined rise in level. Transfer of the 
material to the receiving tank is controlled by a 
float in the latter. Discharge of the material from 
the receiving tank is effected through an outlet 
carried by the float, so that the rate of discharge 
is constant as it takes place under a constant head. 
(Cl. 92-46)—A.P.-C. 


Paper Specialties 


Manufacturing Moisture- and Vapor-Proof 
Paper. Wm. H. Bryce, assignor to Dixie Wax 
Paper Company. U. S. pat. 2,118,152 (May 24, 
1938).—One side of the paper is coated with wax; 
the opposite side is coated with wax only along 
opposite edges and between these two wax lines 
the paper is coated with resinous material. Paper 
thus coated is suitable for bags for holding foods, 
etc. (Cl. 91-68)—A.P.-C. 

Hardening Porous Cellulosic Material. Christo- 
pher Luckhaupt. U. S. pat. 2,112,245 (March 29, 
1938).—Porous material such as wallboard, bags, 
cups, etc., is hardened by subjection to the action 
of terpinol hydrate at a temperature equal to or 
above nielting-point of the latter. (Cl. 91-70)— 
A.P.-C. 
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J. Andersen & Co. 


elling Agents 


21 Bent 40th Street 


Bleached Sulphite 


KELLNERPARTINGTON PAPER PULP CO, LTD. 


Edsvalia, Sweden 
Hollein & Vitach, Austrts 


DRAPER FELTS 


All kinds and styles of Felts 
for all kinds and styles of 
Papers. 


Write us about your Felt prob- 
lems and let us help you reduce 
your Felt Costs—we will call any- 


GUMMING : 
* CREPEING Reig e 
$2} ‘DRYING sae where at any time. 
cee \MPREGNATING 5 


| Sey DRAPER BROS. COMPANY 
NEW JE JERSEY CANTON, MASS. 


Woolen manufacturers since 1856 


ENGLISH CLAYS 


UNIFORM -° SUPERIOR DEPENDABLE 


China Clays Sales 
SS1 Fifth Avenne, New Yerk City 
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Imports of Paper and Paper Stock 


Giving Manifests of New York, Boston, Philadelphia and Other Ports of 
Newsprint, Wrapping, Writing, Coated, Blotting, Tissue, Strawboard, 
Wallboard, Cigarette Papers, Sulphite, Kraft and Ground Wood Pulp. 


NEW YORK IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 
SUMMARY 
Cigarette paper 
Paper hangings 
Newsprint 
Printing paper 
Wrapping paper 
Packing paper 
Drawing paper 
Filter paper 
Tracing cloth 
Surface coated paper 
ON OS SS eee See eee eee ey 
Decalcomania paper 6 drums, 18 cs. 
Transparent paper 
Tissue paper 
Receipt paper 
Writing paper and envelopes 
PANN ex Wows 566505 i >> G An bens onvaln's snes see 1 pkge. 
Miscellaneous paper 


CIGARETTE PAPER 


De Mauduit Paper Corp., Pr. Roosevelt, Havre, 157 cs. 
American Tobaeco Co., Champlain, Havre, 40 cs. 


PAPER HANGINGS 


W. H. S..Lloyd & Co., American Banker, London, 2 cs., 5 
bls. 
NEWSPRINT 

H. G. Craig Co., Inc., Newscarrier, Donnacona, 365 rolls. 
N. Y. Evening Journal, Markland, Liverpool, N.S., 586 rolls. 
N. Y. Tribune, Markland, Liverpool, N.S., 1,338 rolls. 
World Telegram, Markland, Liverpool, N.S., 585 rolls. 
Brooklyn Daily Eagle, Markland, Liverpool, N.S., 390 rolls. 
Herald Statesman, Inc., Markland, Liverpool, N.S., 42 rolls. 
Sentinel Publishing Co., Markland, Liverpool, N.S., 45 rolls. 
Jay Madden Corp., Scanstates, Kotka, 496 rolls. 
Walker Goulard Plehn Co., Inc., Scanstates, Kotka, 154 bls. 

, Bergensfjord, Oslo, 442 rolls. 


PRINTING PAPER 
R. J. Saunders Co., Queen Mary, Southampton, 7 cs. 


WRAPPING PAPER 


———.,, Scanstates, Kotka, 103 rolls. 
F. C. Strype, E. Francqui, Antwerp, 3 cs. 


PACKING PAPER 
——., Veendam, Rotterdam, 9 cs. 
DRAWING PAPER 
H. Reeve Angel & Co., Inc., American Banker, London, 4 cs. 
FILTER PAPER 
. Reeve Angel & Co., Inc., American Banker, London, 19 cs. 
. Reeve Angel & Co., Inc., Manhattan, Southampton, 15 cs. 


TRACING CLOTH 
=. Dietzgen & Co., American Importer, Manchester, 24 cs. 


<euffel & Esser Co., American Importer, Manchester, 17 cs. 


SURFACE COATED PAPER 
Gevaert Co., of America, Black Gull, Antwerp, 10 cs. 


PHOTO PAPER 
J. J. Gavin Co., Manhattan, Southampton, 5 cs. 


DECALCOMANIA PAPER 
B. F. Drakenfeld & Co., Samaria, Liverpool, 7 cs., 6 drums 
(duplex), 11 cs. (simplex). q 


TRANSPARENT PAPER 
M. J. Corbett & Co., Inc., Veendam, Rotterdam, 4 cs. 


TISSUE PAPER 

Van Oppen & Co., Excambion, Genoa, 40 cs., (uncoated). 
RECEIPT PAPER 

National Cash Register Co., Batory, Copenhagen, 177 rolls, 


WRITING PAPER AND ENVELOPES 
H. W. Robinson Co., Queen Mary, Southampton, 4 cs. 


FANCY PAPER 
C. A. Haynes & Co., American Banker, London, 1 pkge. 


MISCELLANEOUS PAPER 


American Express Co., Samaria, Liverpool, 1 cs. 
RAGS, BAGGINGS, ETC., 


Chase National Bank, Samaria, Liverpool, 64 bls. bagging, 74 
bls. rags. 

———, Samaria, Liverpool, 53 bls. rags. 

Castle & Overton, Inc., Cold Harbor, Dundee, 70 bls. paper 
stock. 

Atlas Waste Manfg. Co., Black Gull, Antwerp, 12 bls. rags. 

Richard Shipping Co., Black Gull, Antwerp, 17 bls. rags. 

Public National Bank Trust Co., American Importer, Liver- 
pool, 6 bls. rags. 

Public National Bank Trust Co., American Importer, Man- 
chester, 16 bls. rags. 

, Excambion, Alexandria, 695 bls. rags. 

National City Bank, Emile Francqui, Antwerp, 129 bls. jute 
waste. 

National City Bank, Mormacsun, Buenos Aires, 6 bls. rags. 


HIDE CUTTINGS 


——, Samaria, Liverpool, 548 bags. 


CHINA CLAY 
Concentrate Manfg. Co., Samaria, Liverpool, 8 bags. 
CASEIN 
Swiit & Co., Argentina, Buenos Aires, 406 bags. 


American Cyan. & Chemical Co., Mormacsun, Buenos Aires, 
834 bags 


WOOD PULP 


M. Sone, Batory, Gdynia, 150 bls. wood pulp, 25 tons. __ 
Pulp Sales Corp., Scanstates, Rauma, 1,500 bls. sulphite, 253 


tons. 
D. M. Hicks, Inc., Emile Francqui, Antwerp, 195 bls. wood 
pulp. 
, Wanja, Gefle, 500 bls. dry sulphite, 100 tons. 
Perkins Goodwin & Co., Wanja, Sundsvall, 150 bls. dry sul- 
phite, 25 tons; 180 bls dry sulphate, 30 tons. 
Bank of N. Y. Trust Co., Wanja, Hernosand, 1,752 bls. dry 
sulphite, 292 tons. 
E. M. Sergeant Pulp & Chemical Co., Wanja, Hernosand, 
750 bls. dry sulphite, 125 tons. 
, Wanja, Hernosand, 1,140 bls. dry sulphite, 190 tons. 
The Borregaard Co., Inc., Bergensfjord, Sarpsborg, 504 bls. 
unbleached sulphate. 
———, Bergensfjord, Sarpsborg, 600 bls. dry bleached sul- 
phite. 


WOOD PULP BOARDS 


Jay Madden Corp., Scanstates, Kotka, 34 bls., 137 rolls. 

Jay Madden Corp., Scanstates, Wiborg, 20 bls. 

Atlantic Electrotype & Stereotype Co., Manhattan, Havre, 
10 cs. 
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West Virginia Pulp || Minniraatriae 


and Paper Company 


730 Park Ave. 35 East Wacker Drive 


New York Chicago 
Public Ledger Building 503 Market St. an 
Philadelphia, Pa. San Francisco, Cal. 
Manufacturers of ee 


ENGLISH FINISH SUPERCALENDERED 
MACHINE FINISHED BOOK 
and LITHOGRAPHIC PAPERS omen 
Offset, Envelope, Bond, Writing, Mimeograph, Ledger, SPT TET pana 


i x Bristol 
Eggshell, pach we an oo , Shown here in both expanded and contracted posi- 
os pe tions, Murray Collapsible Winder Shafts have been 
made for over 20 years. ey are easily inserted or 
HIGH GRADE COATED BOOK removed from the rolls—no sticking or breaking of 
ac. * * —_ By eer - ——— ws . » accurately 
machined for smoothness and ease of operation... 
KRAFT WRAPPING AND KRAFT ENVELOPE will stand abuse and give maximum service .. . 
KRAFT CYLINDER BOARD made to, individual paper machine specifications, to 
meet individual conditions and in a iameters for 
ii coecatamenmamany omen any size and width of roll desired. Send us your 
BLEA 


specifications for quotations. 


MILLS: 
Mechanicville, New York Tyrone, Pennsylvania Tra 
Luke, Maryland Williamsburg, Pennsylvania e 'e 
Cevington, Virginia, Cass, West Virginia 
Charleston, South Carolina 


WAUSAU ~ WISCONSIN. 


Record 
BONNETLESS VALVES 


**Special Gate”’ Type 


Patented in U. S. and Canada 


A renewable seat pulp stock valve, rack oper- 
ated and equipped with worm and miter gear- 
ing for remote control. 


This valve while embodying valuable “bonnet- 
less” features has the “special hole thru gate” 
and necessary end packed chamber extension. 
Forced lubricated provided all packings and 
bearings. 


Sizes six to twenty-four inch inclusive. 


REDUCE PAPER-BREAKS WITH Plain or renewable seats. Nine 24” Size in 
MICROMAX SPEED RECORDERS One Mill. 

—, oo hag a = idler an — ss 1 Furnished Either Standard Gate Valve 

breaks tells ee ‘oo come, ant a > oe seven ‘delay Face to Face or Record Short Length 


M starting up again. Instruments are highly reliable, accurate 


and sturdy, easy to install. Manufactured by 


RECORD FOUNDRY & MACHINE CO. 


LIVERMORE FALLS, MAINE, U.S.A. 


Ji Ad-N-27(3) 


+ AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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NEWARK IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 


Pulp Sales Corp., Ester Thorden, Viipuri, 3556 bls. sulphite. 

H. G. Craig Co., Inc., Donpaco, Donnacona, 324 rolls, 32 
pkgs. newsprint. : 

Pulp Sales Corp., Scanstates, Wiborg, 5,099 bls. sulphite, 963 


tons. 
Price & Pierce, Ltd., Uddeholm, , 270 bls. bleached 
sulphate, 162 bls. unbleached sulphate, 750 bls. unbleached 


sulphite. 


ALBANY IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 


Pagel Horton & Co., Inc., Wanja, Sweden, 8,350 bls. wood 
pulp. 


BOSTON IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 


, Taurus, Greaker, 2,670 bls. bleached sulphite. 
Parsons & Whittemore, Inc., Tortugas, , 250 bls. wood 


ulp. 
Price & Pierce, Ltd., Blankaholm, ———, 300 bls. bleached 
sulphate. 


NEW LONDON IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 


Gottesman & Co., Inc., Taurus, Halden, 2,400 bls. bleached 
sulphite. 


PHILADELPHIA IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 


Gilman Paper Co., Markland, Liverpool, N.S., 1,219 rolls 
newsprint: 

Irving Trust Co., Black Gull, Antwerp, 103 bls. bagging. 

Dee Paper Co., Scanstates, Rauma, 404 pkgs. newsprint. 

Public Ledger, Inc., Scanstates, Kotka, 456 rolls newsprint. 

Wilkinson Bros., & Co., Inc., Scanstates, Kotka, 101 rolls 
newsprint. 

Jay Madden Corp., Scanstates, Kotka, 83 bls. newsprint. 

Price & Pierce, Ltd., Scanstates, Stockholm, 90 bls. dry 
sulphite, 15 tons. 

Castle & Overton, Inc., Scanstates, Stockholm, 1,500 bls. dry 
sulphite, 254 tons. 

Castle & Overton, Inc., Excambion, Alexandria, 107 bls. rags. 


WILMINGTON IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 


Pulp Sales Corp., Ester Thorden, Viipuri, 5,848 bls. sulphite, 
1,927 bls. bleached sulphite. 

Pulp Sales Corp., Scanstates, Rauma, 3,854 bls. bleached 
sulphite, 669 tons. 

Jay Madden Corp., Scanstates, Kotka, 135 rolls newsprint, 
901 rolls wood pulp boards. 

Pulp Sales Corp., Scanstates, Kotka, 370 bls. bleached sul- 
phite, 61 tons. 

Pulp Sales Corp., Scanstates, Helsingfors, 650 bls. dry 
mechanically ground wood pulp, 130 tons. 


BALTIMORE IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 


Gottesman & Co., Inc., Taurus, Halden, 300 bls. bleached 
sulphite. 
, Taurus, Greaker, 1,470 bls. bleached sulphite. 
Price & Pierce, Ltd., Alssund, , 30 bls. bleached sul- 
phate, 900 bls. unbleached sulphate, 672 bls. unbleached 
sulphite. 


SAVANNAH IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 


Atlantic Paper Co., Taurus, Kotka, 20 rolls newsprint. 

H. Reeve Angel & Co., Inc., Taurus, Kotka, 96 rolls news- 
print. 

Jay Madden Corp., Tawrus, Kotka, 214 rolls newsprint. 

Western Newspaper Union, Taurus, Kotka, 134 pkgs. news- 
print. 


JACKSONVILLE IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 
Jacksonville Paper Co., Taurus, Kotka, 65 rolls, 104 bls, 
newsprint. 
{ay Madden Corp., Taurus, Kotka, 320 rolls newsprint. 
irginia Paper Co., Inc., Taurus, Kotka, 79 rolls, 93 bls. 
newsprint. 
Metropolis Co., Taurus, Kotka, 329 rolls newsprint. 


MOBILE IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 
Jay Madden Corp., Taurus, Kotka, 626 rolls newsprint. 
Partin Paper Co., Taurus, Kotka, 49 rolls newsprint. 
Mobile Daily Newspaper, Inc., Taurus, Kotka, 947 rolls 
newsprint. 
, Taurus, Greaker, 250 bls. dry chemical pulp. 


MONTREAL IMPORTS 
WEEK ENDING SEPTEMBER 9, 1939 
Pagel Horton & Co., Inc., Vito, Sweden, 7,500 bls. wood pulp. 


August Newsprint Statistics 


Production of newsprint in Canada during August 
1939 amounted to 236,975 tons and shipments to 
224,367 tons, according to the News Print Service 
Bureau. Production in the United States was 80,000 
tons and shipments 79,060 tons, making a total United 
States and Canadian newsprint production of 316,975 
tons and shipments of 303,427 tons. During August, 
30,620 tons of newsprint were made in Newfound- 
land, so that the total North American production for 
the month amounted to 347,595 tons. Total produc- 
tion in August 1938 was 300,716 tons. 

The Canadian mills produced 122,949 tons more 
in the first eight months of 1939 than in the first 
eight months of 1938, which was an increase of seven 
and three-tenths per cent. The output in the United 
States was 102,152 tons or nineteen and five-tenths 
per cent more than in the first eight months of 1938, 
in Newfoundland 28,728 tons or seventeen and three- 
tenths per cent more, making a total increase of 253,- 
829 tons, or ten and seven-tenths per cent. 

Stocks of newsprint paper at the end of August 
were 214,659 tons at Canadian mills and 17,946 tons 
at United States mills, making a combined total of 
232,605 tons compared with 219,057 tons on July 31, 
1939. 


Algonquin May Reopen Sulphite Plant 
[FROM OUR REGULAR CORRESPONDENT] 

Ocpenssurc, N. Y., September 11, 1939—An- 
nouncement is made by the Algonquin Paper Corpo- 
ration that there is a possibility that the sulphite mill 
of the concern will be reopened for commercial pro- 
duction. The elimination of paper products from 
Sweden and other European countries might result 
in an increase of activity here, it was stated, and 
about fifty additional hands would be given employ- 
ment if the plant went into commercial production. 
The management is desirous of operating the sul- 
phite plant again if conditions warrant although it 
appears that there is enough sulphite in the country 
today to supply the demand for several months. At 
present the sulphite mill is operated to supply the 
needs of the main plant adjoining and while its re- 
opening would give additional employment it is not 
considered likely that production can be increased at 
the paper mill itself. Four shifts each working six 
hours are now employed at the paper mill and pro- 
duction amounts to about 130 tons of newsprint every 
twenty-four hours. 
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FOR FINE RAG CUTTING 


This modern streamlined addition to the Taylor-Stiles 
line has every feature that can contribute to greater effi- 


ciency in low cost production. 


NO. 11 “GIANT” MULTIPLEX RAG CUTTER 


will reduce 3 to 4 tons of rags an hour. Other models, to take care 
of any type of cutting required by the paper industry. 
Let Us Quote On Your Needs 


TAYLOR-STILES & COMPANY 


10 Bridge Street Riegelsville, N. J. 


COLORS 


for 


Board and Paper 


Green 


CHROMIUM OXIDES WOOD PULP 


AGENTS 
Black Brown Red Yellow 
IRON OXIDES 


LAMP BLACK 


PRICE & PIERCE, Ltd., 


TALC : 60 EAST 42nd ST. 
UMBERS 4 NEW YORK 
VENETIAN REDS 
YELLOW OCHRES 


C.K. WILLIAMS & CO. 


Easton, Pa. 


FREDERICK cesiss PUMPS 


CLOGLESS FOR HI-DENSITY STOCK 


CENTRIFUGAL PUMPS FOR ALL PAPER MILL PURPOSES 
ASH CONVEYORS————————_STOKERS 


THE FREDERICK IRON & STEEL CO. 


FREDERICK, MARYLAND 
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New York Market Review 


Office of the Paper TrapE JourNaAL, 
Wednesaay, September 13, 1939. 

The consumption and production of practically all 
grades of paper continues to expand and, because 
of unsettled conditions in Europe, prevailing opinion 
in the trade supports the belief that industry and 
trade is, in general, on the threshold of a rapid ex- 
pansion. This opinion is quite generally held by 
economists and business leaders and is based, of 
course, on the simple factor that, as the great in- 
dustrial countries abroad utilize less and less of their 
industrial capacity for the production of peace-time 
goods, more demands will be made on this country 
tc supply Europe’s needs. It is yet too early to get a 
clear understanding of what the future is likely to 
bring forth. The immediate reaction to the critical 
situation abroad is marked firmness of domestic mar- 
kets and every indication that business volume and 
prices are heading upward. 

An uptrend is shown in the index of general busi- 
ness activity for the week ending Sept. 2 which rose 
to 94.1 per cent from 92.3 for the previous week, com- 
pared with 85.3 per cent for the corresponding week 
last year. Production of 152 paper mills for the 
week ended Sept. 2, was estimated at 79.0 per cent, 
compared with 82.5 per cent for the previous week 
and with 77.5 per cent for the like period last year. 
Paper board production for the week ended Sept. 2, 
showed at 73.0 per cent, compared with 67.0 per cent 
for the corresponding week last year. 

No important change in the newsprint market has 
been reported from authorative sources. Consumption 
is increasing according to some publishers, but no 
statistics or further information is available at this 
date. Domestic production of newsprint in July, 1939 
was 94.932 tons, shipments, 75,354 tons, stocks on 
hand 17,006 tons. This compares with a production 
of 63,278 tons, shipments of 69,718 tons, and stocks 
on hand at end of July, 1938 of 22,557 tons. Prices 
on newsprint remain unchanged at prevailing market 
levels. 

Demand for many grades of paper is reported 4s 
active in the trade. Production continues at a high 
level and orders are in many cases reported by the 
mills as balancing output. The demand for kraft paper 
is very active and orders are reported in excess of 
production, Manufacturers are reported to be en- 
deavoring to prevent speculative buying and no rapid 
advance in prices is expected in any division of the 
paper trade. 

Production of paper in July, 1939 compared with 
July, 1938 shows the following increases: Printing 
papers, 5.1 per cent; fine papers, 4.7 per cent; boards 
(A. P. & P. A.) 2.6 per cent; miscellaneous papers, 
7.8 per cent; and wrapping papers, 11.8 per cent de- 
cline. 

Exports of paper and manufactures in July, 1939, 


YEAR 


totaled 20,683 tons, valued at $2,221,607, compared 
with 15,946 tons, valued at $1,929,427 for July, 1938. 
Imports of paper, including newsprint in July, 1939, 
totaled 208,248 tons, valued at $9,622,451, compared 
with 181,457, valued at $8,672,247 for July, 1938. 


Mechanical Pulp 


Quotations on mechanical pulp are nominal at this 
date. Production continues at a high level, with the 
trend of production and consumption headed upward. 


Chemical Pulp 


All quotations on chemical pulp are nominal at this 
date. Production of all grades of wood pulp decreased 
in July, 1939 compared with July, 1938. Production 
of all grades in July, 1939 was higher. Imports for 
July, 1939 compared with July, 1938, increased as 
follows: Mechanical pulp, 57 per cent; total sulphite 
pulp, 9.6 per cent; total sulphate pulp, 18.2 per cent; 
soda pulp, 18.9 per cent. Exports of sulphite, soda, 
and all other wood pulps in July, 1939, totaled 11,030 
tons, valued at $569,652, compared with 7,362 tons, 
valued at $319,075 for July, 1938. 


Old Rope and Bagging 


All quotations on old rope are nominal at this date. 
Europe has practically placed embargoes on exports 
of rag stocks and domestic mills must largely depend 
on supplies in this country. 

Quotations on old bagging are nominal until further 
notice. Limited supplies may be obtained overseas but 
a scarcity is expected to be felt in the domestic mar- 
kets later on. 

Rags 

All quotations on rags are nominal. More inquiries 
are reported from mills in some quarters of the trade 
for new domestic cotton rags. Export trade is tem- 
porarily suspended. 


Old Waste Paper 


All quotations on paper stock is nominal. No drastic 
change in this. market is expected by conservative 
members in the trade, 


Twine 


The twine market is reported to be in a strong posi- 
tion. Demand is active and quotations on most grades 
of hard and soft fiber twines have been revised up- 
ward this week. 


Allen Paper Box Co. To Start 


[FRoM OUR REGULAR CORRESPONDENT] 
Worcester, Mass., September 12, 1939—The Allen 
Paper Box Company, a new concern, headed by W. 
C. Jerome, and located in the Bradley Building at 
8 Grafton street, is expected to be operating shortly 
in the manufacture of shoe cartons. 
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REDWOOD PIPE LASTS LONG AND SAVES MONEY 


It has 14% greater carrying capacity than metal pipe. Resists Frost where severe winters raise havoc with metal pipe. 
Does not fill up with vegetable matter nor corrode; does not Scale or Pit; is immune to Electrolysis; weighs about 1/3 
as much as metal pipe and more easily installed. Wyckoff Redwood Pipe, made of all Clear Heart Stock Redwood Lum- 
ber, made in sizes of one inch and up, maximum lengths 12 feet, for pressure to 172 pounds, is used extensively for Water 
Supply Lines, Penstocks, Sewage Lines, Chemicals, Paper Mills, Tanneries, Fisheries, Mines, and Fume Stacks. We can 
furnish selected Canadian White Pine or Oregon Fir Wood Pipe if specified. We also manufacture underground Wooden 
Steam Pipe Covering. Carload shipments can be made one day after receipt order. 


A. WYCKOFF & SON COMPANY Office and Factory. 65 Home Street, ELMIRA, N. Y. 


The Originators of Machine Made Wood Pipe 


FARREL 
ROLLS 


A LINE OF 
MACHINES 


YOU CAN 
DEPEND ON 


® 
PRINTING PRESSES | 


Rotary Multi-color 
Oil Ink Arc-type 
Analine In series 


FOLDERS 


Towel Wax 


Tissue Facial Tissue 


GIVE LONG-LIVED TROUBLE-FREE SERVICE 


Farrel Rolls have 
smoothly finished, ac- 
curate bodies and jour- 
nals, scientifically cor- 
rect shape and amount 
of crown and a chilled 
body surface uniform in 
hardness and depth. 


That is why they help in 
producing top - quality 


FARREL-BIRMINGHAM COMPANY, INC. 


paper and give many 
years of trouble-free 
oerformance at low 
maintenance cost. 


Farrel Rolls are made in 
chilled iron or extra 
hard “Farreloy,” in any 
diameter from 4” to 72” 


and any face length up 
to 312”. 


UY CA Ul a 


Bulletin 
134 


Bag and Notion Envelope 


EMBOSSERS 


1. Glassine 

2. Board 5. Napkin 

3. Towel 6. Wrapping 
7. Special Purpose 


MISCELLANEOUS 


Toilet Roll Wrappers 
Vacuum Pumps 

Seat Cover Machines 
Die Inkers 

Core Machines 

Core Recutters 


4. Tissue 


Napkin Table Covers 


WINDERS 


Crepe 
Jumbo Roll 


Toilet 
Towels 


CREPE MACHINE 


Kraft 
Waterproof 


Tissue 


BUNDLING PRESSES 
Adjustable Napkin 
Multi-Wall Bag 


PAPER CONVERTING MACHINE CO. 
i GREEN BAY, WISCONSIN 


Manufacturers Ty Ue ee for all purposes. 


For SHOWER PIPES—Call Headquarters!! 


——- bah Abe 


SANDUSKY FOUNDRY & MACHINE CO. **oni3*” 


Ohio 
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Miscellaneous Markets 


Office of the Paper TrapeE JourNAL, 
Wednesday, September 13, 1939. 


BLANC FIXE—Prices on blanc fixe continue firm and 
unchanged at prevailing market quotations. The pulp is 
quoted at from $42.50 to $45 per ton, in bulk; the powder 
is offered from 3%4 to 334 cents per pound, in barrels, 
at works. 

BLEACHING POWDER—Quotations on bleaching 
powder remain firm and conform to prevailing market 
prices. Bleaching powder is quoted at from $2 to $2.25 per 
100 pounds, in drums, at works. 

CASEIN—Quotations on casein continue firm under a 
good demand. Standard domestic casein, 20-30 mesh, is 
currently quoted at 13 cents per pound; 80-100 mesh at 
13% cents per pound; all prices in bags, car lot quantities. 

CAUSTIC SODA—Prices on caustic soda continue firm 
and unchanged at prevailing market quotations. Solid caus- 
tic soda is currently quoted at from $2.10 to $2.30 per 100 
pounds; flake and ground at from $2.50 to $2.70 per 100 
pounds, in drums, at works. 

CHINA CLAY—Quotations on china clay continue firm 
and remain unchanged at prevailing market levels. Do- 
mestic filler clay is quoted at from $6.50 to $12 per ton; 
coating clay at from $11 to $22 per ton, at mines. Im- 
ported clay is offered at from $13 to $25 per ton, ship side. 

CHLORINE —Prices on chlorine continue firm and con- 
form to prevailing market quotations. Chlorine is currently 
quoted at $1.75 per 100 pounds, in single-unit tank cars, 
f.o.b., works. 

ROSIN—The rosin market is reported as firm. Current 
quotations on some grades are a little lower. “G’’ gum rosin 
is quoted at $4.45 per 280 pounds, gross weight, in barrels, 
at Savannah. “FF” wood rosin is quoted at $4.30, per 280 
pounds, gross weight, in barrels, f.o.b., New York. Seventy 
per cent gum rosin size is offered at $2.59 per 100 pounds, 
f.o.b., shipping point. 

SALT CAKE—Prices on salt cake continue firm and are 
reported unchanged at prevailing market quotations. Prices 
range at from $12 to $13.50 per ton; chrome salt cake at 
from $11 to $12 per ton, f.o.b., shipping point. Quotations 
on imported salt cake are nominal. 

SODA ASH—Quotations on soda ash continue firm and 
unchanged at prevailing market levels. Prices on soda ash 
in car lots, at works, per 100 pounds, are as follows: in 
bulk, $.90; in bags, $1.05; and in barrels, $1.35. 

STARCH—Demand for corn starch is reported as good 
and prices firm. Globe pearl is currently quoted at $2.55 
per 100 pounds; special paper starch is offered at $2.65 
per 100 pounds. All prices in bags, car lot quantities, 
f.o.b., Chicago. 

SULPHATE OF ALUMINA—Quotations on sulphate 
of alumina are unchanged at prevailing market levels. The 
commercial grades are offered at $1.15; iron free at $1.30 
per 100 pounds, in bags, car lot quantities, f.o.b., works. 

SULPHUR—Prices on sulphur are firm and conform to 
prevailing market quotations. Annual contracts are quoted 
at $16 per long ton, f.o.b., mines. Spot and nearby car lots 
are offered at $19 per ton. 

TALC—Quotations on talc are firm and prices on do- 
mestic grades are unchanged at prevailing market prices. 
Domestic talc is currently quoted at fom $15 to $21 per 
ton, at mines. Imported talc is offered at from $23 to $45 
per ton, on dock. 
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Market Quotations 


Paper 
(Delivered New 


News, per ton— 


Roll, contract....$50.00 @ 
Sheets .cccccce ---58.00 @ 


York) 


Kraft—per cwt.—Delivered Zone A 
No. 1 Northern....$4 75 @$§5 
Superstandard .... 4.25 @ 4.75 
Northern Standatu 

Wrapping 4.00 @ 
Standard Wrapping 3.62% @ 


Tissues—Per Ream—Carlots 


White No. 
White No. 
White No. 


Colored 
Kraft .... 


Manila 
Unbl. Toilet, 1 M.. 
Bleached Toilet... . 


Paper Towels—Per Case 


Unbleached, Jr.....$1.75 
Bleached Jr. 3.10 


Manila—per cwt.—C. 1. f. a. 


No. 1 Jute ° @ 
No. | Manila Wrap- 

ping, 35 th i @ 
No. 2 Manila Wra 

ping. 35 Ib..... 4. @ 


Ro orde per ton- 
News R 
Chip 32.50 
Sei. Mia. Li Chip.42.50 
wee Lined Chip. ..42.50 

hite Pat. Coated.55.00 
Kraft Liners 45.00 
Binders Boards... .71.00 


@35.00 
@35.00 


@ — 
@45.00 
@57.50 


eo — 

@77.00 
The following are representative of 

distributors’ resale prices: 


Rag Content Bonds and Ledgers— 
White, Assorted Items, 
Delivered in Zone 1: 


Bonds Ledg-re 
100% 
Rag 


Ext. 
No. 1.$39.10@$46.00 $40.25 @$47.25 
100% 


Rag 31.05@ 36.50 32.20@ 37.75 
29.90@ 35.00 
24.75@ 29.00 
21.65@ 26.25 
17.55@ 21.50 18.70@ 22.75 


14.65@ 17.75 15.80@ 19.25 
Colors at $1.00 cwt. extra. 


Sulphite Bonds and Ledgers— 
White, Assorted Items, 
Delivered in Zone 1: 


Bonds Ledgers 


No. 1...$8.60@$10.50 75 @$12.00 
Ni 7708 9.50 008 10.75 
7.90@ 10.00 


8.20@ 10.00 
Colors $1.00 cwt. extra. 
Free Sheet Book Papers— 


White, Cased Paper, 


eee eeeeesee 


23.60@ 27.75 


Delivered in Zone 1: 


” 
— 
_ 
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“mouoc 


Mechanical Pulp 


(On Dock, Atlantic Ports) 
No. 1 Imported— 
Moist 22.50 @24, 
MY. weswadebweese 22.50 @24.00 
(Delivered) 


No. 1 Domestic and 


Canadian 29.00 @33.00 


Chemical Pulp 
(On Dock, Atlantic, Gulf and We 
Coast Ports) 


Bleached Sulphite (Domestic 
and Foreiga)— 
Prime Bleached Sw' 

@*2,75 
ualiues— 
leaching Sul 

* 


Prime 

Eaev 
phite 1.90 @*2,00 
Sulphite aoe -"1.70 @$2.00 

(On Dock, Atlantic Ports) 
Kraft Bleached......*2.50 @*275 
Kraft Light & Strong *1.50 @*1.60 
Kraft No, 1 “1.40 @*1,50 
BOE BO. ‘Bea chances *1.25  @*1,30 


(F. o. b. Pulp Mill) 
Kraft Domestic @*1.75 


(Delivered) 

Soda Bleached 
Add 60 cents per short ton, does 
charges for Albany; $2.50 for Lake 
Ports East and $3.50 for Lake Por 


Weee -f Marlinac Straite 
* All quotations temporarily with- 
drawn. 


All quotations on rags and paper stock 
nominal. 


Domestic Rags 


New Rags 
(Prices to Mill f. o. b. N. Y¥.) 


Shirt Cuttings— 
New White, No. 1 6.90 
Silesias No. 1..... 4.50 
New Unbleached... 6.75 
Blue Overall 
Fancy 
Washables 
Mixed - 
i sxdoces SOS 


tings .... . 
O. D. Khaki Cuttings 3.25 


Spe as 


86 699999 
- : > 
s& S222 


Old Rags 


White, No. 1— 
Repacked 
Miscellaneous 

White, No. 2— 


Repacked 
Miscellaneous 


ee oe 
BE 


at 
ae 


Thirds and Blues— 
Repacked a 
Haneous ..... 1.15 
Roofing Rags— 


Leccccccccees 


Pia es aaa 


6® 
BE 


90 1.00 
674@ 77% 
3 A 
» 4 
» SA..ccccccces 0 


Foreign Rags 
New Rags 


New Dark Cuttings. ..2.25 
New Mixed Cuttings. 2.00 
New Light Silesias.. 5.50 
Light Flannelettes... 5.50 
New White Cuttings. 7.00 
New Light Oxford.. 4.00 
New Light Prints... 3.00 


Old Rags 
No. 1 White Linens. 7.50 
No. 2 White Linens. 6.50 
No. 3 White Linens. 4.50 


9898895 
Ses ~ es 
BRsSssSsansse 
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=e 
\ss 
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PULP g)rarr ie seine 


BLEACHED SULPHITE 


‘Stormont’ Grade 


BLEACHED SODA 


‘Seagull’ Grade 


‘Crabtree’ Grade 


BLEACHED KRAFT 


‘Tuftare Fibre’ Grade PMC 2011. Potdevin High-Speed ‘Century Line. 
Flat and Square Grocery, Notion and Specialty Bag Machine. 


The converting department of a very progressive paper 
made by mill, not long ago installed a POTDEVIN “Century 
Line” flat and square bag machine. 


HOWARD SMI After a year of constant, high production operation, 


this concern placed an order for 4 more “Century Line” 


Pp APER MILLS LIMITED ae a Oe come tes highly praising the operation of 
407 McGill St., Montreal, Canada POTDEVIN °4¢_MAcHINEs 


Sulphi'e & Soda Mill: Groundwood Mill: Kraft Mill: PRINTING PRESSES 
Cornwall, Ont. Crabtree Mills, P.Q. Windsor Mills, P.Q. rN POTDEVIN MACHINE co 


A 4A ae ere er Fa > 
SCREENS 
for PAPER || DYESTUFFS 


for BEATER, CALENDER 
or COATED PAPERS 


: : ied r p f 
Less aoe a "4 
me rhe “as 
- - 4 { y NEW YORK 
ERFORMANCE zee, | 
a ; I 
; 
y 


of your Centrifugals, 
Shakers and Drainers 
definitely improved 


by the use of preci- ~ E 
sion screens built to : 2 
your specifications. 4 rs 
Let us “sit in“ on your 4 : 
2 screening problems. , : 
» on 
is Uigls 
50 
3 arrington & 
PERFOR os TING 


CHICAGO 
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=e 
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5652 Fiitmore St., CHICAGO-114 LIBERTY ST., NEw Yorx 
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Ho. 4 White Linens. 2.25 
No. 1 White Cotton. ‘= 
No. 2 White Cotton. 
No. 3 White Cotton. 
No. 4 White Cotton 

Light Prints. . 

Light Prints... 
Med. Light Prints... 
Dutch Blue Cottons. 
French Blue ae... . 
Checks and whee... 
Linsey Garments. . 
ot Cottons 


Shopperies 
French Blues 


Ordinery Hard Domestic New Black, sort... 
White No. 1.... 1.90 y Sisal Rope 
Soft White No. i: 1.60 Mixed Rope 
Soft White Extra.. 2.25 Transmission Rope.. 
Flat Stock— Soft Jute Ro 
Stitchless Jute Carpet Threads. 
Overissue Mag ... 
Solid Flat perk. - 
Crumbled No. 
Ledger Stock White: 1, 03 
Ledger Stock Colored .60 
Manila— 
New Env. Cut.... 
New Cuttings 
Old Kraft Machine— 
Compressed bales.. .75 
News— 
se : wee | News N48 1.75 
; trictly verissue. .4 m 
Old Rope and Bagging Strictly Folded... 137% Wool Tares, Heavy. 2ie 
(Prices to Mill, f. 0. b. N. ¥.) Corrugated 45 @ - Aust. Wool Pouches, -2 
ixed Paper.. .32%@ . H Baling B a 
Gunny No. 1— cavy Petm agging 
‘ Paper Mill Bagging. 85 
Foreign — No. 2 Bagging 45 
Domestic 
Wool ‘ares, light... 
Wool Tares, heavy.. 


(F. o Mill) 
Bright Bagging 


(Soft Fine) 
Coarse Polished— 

Manila Rope— 

Foreign 


India 
Domestic ... 


White Hemp 
Fine Polished— 
Jute Threads 
1 Strings 


Fine India 
Mixed Strings.... 


haki. 
Corduroy 
New Canvas.. ee 
B. V. D. Cuttings. . 


DENN ww pw 
SSsaanwz 
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sisassl 1 sec 


Gunny Bagging— 
Foreign 
Domestic 

Bleachery Burlap.... 


Scrap Burlap— 


Domestic Rags (Old) 
(F. 0. b. Boston) 


sshnusssht 
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© 


Nw lets 
pt et nd ad on 


White No. 1— 
Repacked 
Miscellaneous 

White No. 2— 


Repacked 
Miscellaneous 
Twos and Blues 
Old Blue Overalls... 
Thirds and Blues— 
Repacked 
Miscellaneous 
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Domestic Rags (New) 
(F. o. b. Boston) 
Shirt Cuttings— 
New Light Prints... .03%@ 
Row vo FC. 1 -. .0675@ 
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Silesias No. 1 
New Black Silesias.. (F. @. b. Boston) 
Dark Cottons 


Soft Unbleached 
Blue Cheviots ... d d 65 
Fancy d New Checks and Blues 2 85 
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Old Linsey Garments. 2.10 
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New Kraft Cuts 
Old Papers Manila Env. Cuts... 
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Ledger & Writings... .75 
Solid Books -45 


PHILADELPHIA 


Domestic Rags (New) Bagging 
(Price to Mill, f, o. b. Phil.) (F. 0. b. Phila.) 


Shirt Cuttings— Gunny, No. 1— 
New White, No.1. .06 @ .06% foreign 
New White, No. 2. .03%@ .04 Manil R 
Light Silesias 034%@ 04 g . Ro ape 
Silesias. No. — @ 044% Mined ope 
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Cottons—According to 
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New Light Seconds 
New Dark Seconds 


Old Newspapers— 


No. 1 Folded News .25 
No. 1 Mixed Paper .15 


Roofing Stocks— 


Wool Tares, heavy.. 
Mixed Strin 
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Paper (F. o. b. Cars, Toronto) 


News per ton— 
Bonds Rolls (contract) .)46.60 
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Ground wood $29. 
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Bleached sulphite... 54.00 
Kraft 50.60 
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Domestic Rags (Old) 


White No. 1— 
epacked Ledger Stock, colored .75 
Miscellaneous . : No. 1 Books, ane -< -60 
Thirds and Biues— Manila Cuttings.... i” 
Miscellaneous . Bi 
Repacked » a. : poniiner Manila.... 43 
Black Stockin 
- No. 1 Mixed Paper.. .37 
Straw Board Chip... .30 
Binders Board Chip.. .35 
Corrugated Board... 4 
Overissue News 
Old Newspapers 


— 
ts 

Dm 

neue 


Old Waste Paper 
(In carload lots, f. 0. b. Toronte) 


Shavings— 
White Env. Cut... 2.00 
Soft White 
White Blk. News.. 


Book and Ledger— 
Flat Magazine and 
Book Stock (old) 
Light and Crum- 
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Y : 8.50 
27 Gulden Rod.. 10.00 


BOSTON 


Old Papers 
(F. o. b. Boston) 


Shavings 
No. | “Hard White 2.25 


White ne News.. 


Mixed Papers 
Print Manila 
Container Manila.. 


Manilas— 


New Manila Cut... 
Printed Manilas... 


Coated Book & Litho 


No. 1 Soft White. 1.85 
-75 Ton Lots (ronnie) 
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Mixed Old Newspapers.. 
Solid Ledger Books.. 


Paper Wool Strings ° 
Overissue News.. 

Box Board Chips. . 
Corrugated Boxes 
Kraft corrugated boxes 
Screening Wrappers. 


Bagging 
(F. o. b. Boston). 
Manila Rope— 


News and Scrap— 
Strictly Overissue.. .50 
Strictly Folded.... .45 

No. 1 Mixed Paper.. .30 
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No. 1 Books, aoery- 
No. 1 Books, light. 
Crumpied Stitchless 
Book Stock 5 
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Domestic Rags 
(Price to Mills, f.0.b. Torente) 
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